






























Telehealth can provide benefits to heart failure and chronic obstructive pulmonary disease (COPD) patients, however large scale deployment is still yet to be achieved. This thesis aimed to investigate what predicts optimal telehealth usage among heart failure and COPD patients. A systematic review found that 32% of patients who are offered telehealth failed to accept it and 20% of patients who did accept later abandoned telehealth. The review also recommended the need for further qualitative work to explore the facilitators and barriers to telehealth in detail. Study 1 explored patients’ beliefs and perceptions regarding their ongoing use of home telehealth. Patients described several facilitators of telehealth use relating to: peace of mind, improved self-management behaviour, and better access to healthcare. Conversely, patients also reported how technical problems could become an issue and how they valued face-to-face contact with healthcare professionals. Study 2 consisted of a ‘think aloud’ study, which assessed the acceptability and face validity of a telehealth acceptance questionnaire, which was developed through the findings obtained from the systematic review and Study 1. The questionnaire was established to have face validity and was found to be acceptable to patients. Study 3 involved a survey study that assessed the reliability and predictive validity of the telehealth acceptance questionnaire. The Self-Report Behavioural Automaticity Index was found to be predictive of telehealth usage compliance, thus suggesting that patients who report their usage of telehealth as being an automatically activated habitual behaviour are more likely to be optimal telehealth users. This work has now led to the development of a valid and reliable tool, which can be used to predict optimal telehealth usage among heart failure and COPD patients who are currently using telehealth. 
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1.1 Introduction to heart failure and chronic obstructive pulmonary disease
Heart failure and chronic obstructive pulmonary disease (COPD) are both critically immobilising illnesses that have a profound effect on both the functional status (Bartoli, Zanaboni, Masella, & Ursini, 2009; Gosker et al., 2003; Inglis et al., 2010) and the quality of life of the patients coping with them (Juenger et al., 2002; Ketelaars et al., 1996; Stavem, Lossius, Kvien, & Guldvog, 2000). Heart failure is a multifaceted clinical condition which impairs the ability of the heart to manage the physiological demands for increased cardiac output, thus resulting in the inability of the heart to supply sufficient blood flow around the body. The condition is diagnosed with echocardiography and blood tests. COPD is the name given for the co-occurrence of lung diseases including chronic bronchitis, emphysema and chronic obstructive airways disease. It is a disease state characterised by airflow restriction, resulting in the airways becoming narrowed, which causes patients to have difficulty breathing in and out (Pauwels, Buist, Ma, Jenkins, & Hurd, 2001; Wouters, 2004). In clinical practice, COPD is diagnosed by its characteristically low airflow on lung function tests (Mannino, Gagnon, Petty, & Lydick, 2000; Nathell, Nathell, Malmberg, & Larsson, 2007). Both heart failure and COPD are poorly reversible conditions and generally become gradually worse over time. 

Heart failure and COPD are characterised by symptoms such as; shortness of breath, fatigue and exercise intolerance (Hamilton, Killian, Summers, & Jones, 1995; Nordgren & Sörensen, 2003; Parshall et al., 2001). In addition, both diseases are to a degree, associated with unhealthy lifestyle habits, such as smoking. Thus, treatment for both conditions commonly entails lifestyle measures, including; smoking cessation, light exercise and dietary modifications. Heart failure is also treated with medications, and in some cases, treatment can even consist of a surgical procedure. Other COPD management strategies include; medications, vaccinations and rehabilitation. Some patients may even require long-term oxygen therapy or lung transplantation (Celli et al., 2004; Rabe et al., 2007). 

Heart failure and COPD are global epidemics, which place considerable burden on patients and healthcare systems through high rates of hospitalisations, readmissions, and outpatient visits (Hawkins et al., 2009). Heart failure and COPD are two major public health issues, with a combined prevalence over 87 million worldwide, and rising (Bui, Horwich, & Fonarow, 2011; World Health Organiza​tion, 2008). In 2012, the combined total annual direct cost of heart failure and COPD to the US was estimated to be over $50 billion (Breunig, Shaya, & Scharf, 2012; Heidenreich et al., 2013). In the UK, individuals with heart failure and/or COPD make up 3% of the population (Mosterd & Hoes, 2007; National Institute for Health and Care Excellence [NICE], 2011) and cost the National Health Service (NHS) more than £1.5 billion per annum (NICE, 2011; Petersen, Rayner, & Wolstenholme, 2002). Projections of the global burden of disease have identified heart failure and COPD as being the foremost causes of morbidity and mortality (Lee, Chavez, Baker, & Luce, 2004; Peruzza et al., 2003). with direct medical costs alone amounting to £625 million a yearwith direct medical costs alone amounting to £625 million a yearThe prevalence of both conditions is expected to rise due to the ageing population (Association of Public Health Observatories, 2008; Owan et al., 2006), with potentially serious social and financial consequences. 

As a result of the nature of their condition, patients suffering from heart failure and/or COPD can expect repeated visits to the emergency department and lengthy admissions to hospital, during the course of their illness (Giordano et al., 2009; Jerant, Rahman, & Thomas, 2001; Stewart et al., 2002). Furthermore, patients report significant impairments in their physical and social functioning (Berry & McMurray, 1999; Hobbs et al., 2002; Miravitlles, Murio, Guerrero, & Gisbert, 2002; Sant'Anna et al., 2003) and quality of life among patients with heart failure and COPD is significantly lower than that of the general population (Juenger et al., 2002; Riedinger, Dracup, & Brecht, 2002; Yohannes, Roomi, Baldwin, & Connolly, 1998) and that of patients with other chronic diseases (Hobbs et al., 2002; Molloy, Johnston, & Witham, 2005; van Schayck et al., 1995). 

1.2 Introduction to telehealth
Telehealth is a diverse and comprehensive concept that encompasses the transfer and exchange of health information through the use of electronic devices (Hebert, 2001; Sarhan, 2009). Home telehealth involves the remote delivery of health-related services via information and communication technologies between a patient and healthcare professionals, to assist in the monitoring and management of a patient’s health condition (Cartwright et al., 2013; McLean et al., 2011a). Telehealth is particularly beneficial to patients with long-term conditions such as heart failure and COPD, as it allows these patients to monitor their own health, thus enabling them to self-manage their health condition at home. On account of the huge number of patients who are suffering from heart failure and COPD, and the costs associated with these conditions, home telehealth may be particularly beneficial for these patients (Finkelstein, Speedie, & Potthoff, 2006; Noel, Vogel, Erdos, Cornwall, & Levin, 2004; Whitten & Mickus, 2007). Research has shown that, in comparison to traditional care, telehealth has the potential to benefit heart failure and COPD patients by providing early warning of health status deterioration, thereby reducing emergency department visits, hospital admissions and mortality rates (Inglis et al., 2010; McLean et al., 2011a; Polisena et al., 2010a; Polisena et al., 2010b). Telehealth has also been found to provide enhanced quality of life to patients and improvements in self-management and knowledge of health condition (Inglis et al., 2010; LaFramboise, Woster, Yager, & Yates, 2009; Maric, Kaan, Araki, Ignaszewski, & Lear, 2010; McLean et al., 2011a). However, some recent large studies have not shown such benefit (Cartwright et al., 2013; Chaudhry et al., 2010; Henderson et al., 2013). 

1.3 Heart failure and telehealth
Telehealth programs have been found to enhance the efficacy of heart failure management (Celler, Lovell, & Basilakis, 2003; Helms, Pelleter, & Ronneberger, 2007; Whitten & Mickus, 2007), as they have shown improvements in patient care and medication concordance and they have also been found to reduce the use of healthcare services (Artinian, 2007; Berkley, Bauer, & Rowland, 2010; De Ruvo et al., 2011; Koehler et al., 2011; McManus et al., 2010; Schneider, 2004). 

1.3.1 Heart failure and usage of healthcare services
This reduction in the use of services is due to telehealth being found to significantly improve heart failure management, by decreasing the number of heart failure hospital readmissions, which consequently reduces the cost of care (Benatar, Bondmass, Ghitelman, & Avitall, 2003; Celler et al., 2003; DelliFraine & Dansky, 2008; Jerant et al., 2001). A systematic review conducted by Polisena et al. (2010a) found home telehealth to lower the number of hospitalisations and the use of other health services for heart failure patients when compared with usual care. Oeff, Kotsch, Gosswald, and Wolf (2005) monitored multiple cardiovascular issues in patients with heart failure, and found telehealth to have the potential to result in a 62% decline in the number of hospital admissions and a 69% reduction in the amount of inpatient hospital days. Schofield et al. (2005) implemented a care-coordinated, nurse-directed home telehealth management program for veterans with heart failure and following enrolment on the program, patients’ shortness of breath rating, weight and blood pressure were all found to have significantly improved. Whilst on the home telehealth program, there was also a reduction in the total number of days patients spent in hospital. GESICA (2005) conducted a randomised controlled trial (RCT) to determine whether the occurrence of hospital admissions for heart failure outpatients, could be reduced through a centralised telephone intervention, when compared to usual care. Patients in the intervention group were found to be less likely, than usual care patients to be admitted to hospital for deterioration in heart failure. The findings from the study by Morguet, Kuhnelt, Kallel, Jaster, and Schultheiss (2008) suggested that telehealth care and monitoring may also reduce morbidity in patients suffering from heart failure. Gellis et al. (2012) found telehealth to lead to a reduction in emergency department visits for heart failure patients; however telehealth was not found to result in significantly fewer hospital days. Furthermore, Landolina et al. (2012) also failed to establish a significant difference between telehealth and usual care patients in regards to both emergency department visits and length of stay in hospital. 

1.3.2 Heart failure and mortality
Research studies have also reported a reduction in mortality following the implementation of telehealth services. Inglis et al. (2010) performed a meta-analysis on 11 RCTs of telehealth featuring 2710 participants and established a 34% reduction in all-cause mortality. Polisena et al. (2010a) also found home telehealth to reduce mortality for heart failure patients. Furthermore, a systematic review by Klersy, De Silvestri, Gabutti, Regoli, and Auricchio (2009) reported on telehealth monitoring in heart failure with a total of 6258 patients enrolled in 20 RCTs with a median of 6 months follow-up and 2354 patients assessed in 12 cohort studies with a median follow-up of 12 months. There was a 17% reduction in mortality associated with telehealth in heart failure patients in the trials and a 47% reduction in the cohort studies. However, not all research has found telehealth to reduce mortality for patients with a diagnosis of heart failure. Koehler et al. (2011) highlighted that, compared with usual care; telehealth was not associated with a reduction in all-cause mortality. 

1.3.3 Heart failure and quality of life
The morbidity and mortality associated with heart failure often gives rise to a substantial loss of quality of life for patients. Polisena et al. (2010a) conducted a systematic review of the literature on home telehealth compared with usual care for heart failure patients and found quality of life to be similar or better than with usual care. In addition, the systematic review by Inglis et al. (2010) also established how telehealth interventions had demonstrated statistically significant improvements in quality of life measures. GESICA (2005) also found patients to report improvements in quality of life, predominantly as a result of the significant decline in hospital admissions. Furthermore, a systematic review conducted by Schmidt, Schuchert, Krieg, and Oeff (2010) also confirmed that telehealth can improve the quality of life of heart failure patients. Results from the study by Whitten, Bergman, Meese, Bridwell, and Jule (2009) indicated that following the implementation of a telehealth program, significant changes occurred among respondents in three important aspects that impact on their quality of life, specifically, physical, behavioural, and emotional improvements. 

1.3.4 Heart failure and patient satisfaction
Despite the improvements in patient health outcomes, telehealth programmes will not be successful unless they are accepted by patients. The majority of research finds telehealth interventions to be well accepted by heart failure patients. Whitten et al. (2009) found heart failure patients to report high satisfaction in using telehealth owing to the fact that it significantly improved patients’ shortness of breath, management of oral medications, ability to engage in moderate activities, fatigue, need for hospitalisation, side effects from treatment, and anxiety. Furthermore, patients found the service to be user-friendly and perceived the care they received through telehealth to be as good as traditional care. Jenkins and McSweeney (2001) also tested the efficacy of telehealth technology and verified that elderly heart failure patients do convey a positive reaction to using telehealth, referring to a fast connection to a nurse and a quick reply to any queries or concerns they may have. 

1.3.5 Heart failure conclusion
Existing research suggests that telehealth reduces the number of hospital admissions and mortality rates for heart failure patients. Patients also appear to report high satisfaction with telehealth services and an enhanced quality of life. However, research has found conflicting results, regarding the differences in emergency department visits and in-patient hospital days for heart failure patients who use telehealth services, compared with usual care. 

1.4 COPD and telehealth
COPD is another growing challenge for the healthcare system. Patients who require oxygen or home mechanical ventilation experience recurrent exacerbations and are often admitted to hospital, which results in related costs. Telehealth has been recommended as a way to monitor COPD patients at home, as it provides opportunities for healthcare providers to explore novel means to manage chronic conditions. Research has empirically demonstrated that telehealth services have the potential to result in a decline in emergency department visits and hospital admissions for COPD patients, and can also enhance patient satisfaction (McLean et al., 2011a; Polisena et al., 2010b). Thus, it seems likely that telehealth uptake in daily clinical practice could lead to a considerable improvement in the care of chronically ill patients (Vontetsianos et al., 2005). However, not all research finds telehealth to positively impact the lives of COPD patients, as two recent systematic reviews have failed to establish a significant reduction in mortality rates for COPD patients (McLean et al., 2011a; Polisena et al., 2010b).  

1.4.1 COPD and usage of healthcare services 
Telehealth can have a huge impact on the health outcomes of COPD patients. Results from existing studies suggest that integrated home telehealth services can support healthcare professionals caring for patients with COPD, and improve their health. McLean et al. (2011a) reviewed the literature on the effectiveness of telehealth for COPD in comparison to usual face-to-face care and found telehealth to result in a significant reduction in emergency department attendances and hospital admissions. Similarly, a systematic review conducted by Polisena et al. (2010b), also found patients to experience reduced rates of hospitalisation and emergency department visits as a result of using telehealth. Following nine months of telehealth assisted home support, Vontetsianos et al. (2005) found COPD patients to experience a decline in; visits to the emergency department, hospital admissions, and the use of healthcare services. Vitacca et al. (2009) provided further support for the reduction in hospital admissions, as COPD patients who were receiving telehealth support experienced significantly less hospitalisations, emergency room admissions, urgent GP calls and acute exacerbations, compared to patients who received traditional care. The study by Bourbeau et al. (2003) also found support for telehealth services. Compared to traditional care, patients in the intervention group had a 40% reduction in hospital admissions for COPD exacerbations, a 57% reduction in admissions for other health problems, a 41% reduction in emergency department visits and a 59% reduction in unscheduled physician visits. Moreover, Finkelstein et al. (2006) analysed the clinical impact of home healthcare following an acute hospitalisation and found that 8 out of 19 (42%) patients receiving face-to-face care were discharged to a higher level of care, compared with only 6 out of 34 (17.6%) patients receiving telehealth care. Thus, existing research reveals that telehealth does have the potential to significantly reduce the utilisation of healthcare services for COPD patients.   
 
1.4.2 COPD and mortality
Despite telehealth resulting in significant reductions in hospitalisations, COPD mortality rates do not always appear to vary between the traditional care and telehealth care groups. For example, Casas et al. (2006) demonstrated that a standardised integrated care intervention with support of information technologies, successfully averted hospitalisations for exacerbations in COPD patients. However, the intervention did not have any influence on mortality rates. Numerous other studies have further corroborated these findings by revealing that although home telehealth does improve clinical outcomes for COPD patients, no statistically significant differences have emerged regarding mortality, between the intervention and control groups (Finkelstein et al., 2006; Vitacca et al., 2009). In addition to many studies finding no improvements in mortality rates, a systematic review of the literature conducted by Polisena et al. (2010b) revealed that rates of patient mortality were significantly lower in the traditional care group, as compared to the telehealth intervention group. Thus, research shows that the implementation of telehealth often leads to no difference in mortality rates and can sometimes even result in increased mortality among COPD patients. 

1.4.3 COPD and quality of life
In addition to the recurring emergency department visits and hospitalisations, COPD patients can often report having a limited quality of life, owing to the fact that they are suffering from an extremely debilitating disease. COPD gradually progresses over time, and can lead to patients becoming house-bound, socially isolated and depressed. Consequently, COPD patients experience poor quality of life with impaired emotional, social and physical functioning (Kim et al., 2000; Osman, Godden, Friend, Legge, & Douglas, 1997; Yohannes, Roomi, Waters, & Connolly, 1998). Telehealth however, has the capacity to enhance the quality of life of the patients who use it, in comparison to usual care (Averwater & Burchfield,  (​https:​/​​/​dl-web.dropbox.com​/​pubmed?term=%22Burchfield%20DC%22%5BAuthor%5D​)2005; Fitzsimmons, Thompson, Hawley, & Mountain, 2011; Polisena et al., 2010b). Research has established that effective telehealth treatment can reduce COPD exacerbations, resulting in a decline in the need for hospitalisation and inpatient hospital days, which ultimately gives rise to improved outcomes and enhanced quality of life for patients (Hersh et al., 2001; Noel et al., 2004; Vontetsianos et al., 2005). Sicotte, Pare, Morin, Potvin, and Moreault (2011) found the clinical outcomes of home telehealth to be very positive, consequently resulting in telehealth having a positive effect on quality of life for COPD patients. Bourbeau et al. (2003) also found patients receiving telehealth care to report greater improvements in their quality of life, in relation to patients who had received traditional care. 

In contrast, a systematic review conducted by Polisena et al. (2010b) found that although emergency department visits and hospital admission rates were lessened significantly, quality of life was only found to be similar or slightly better for COPD patients who had received telehealth care. Similarly, Trappenburg et al. (2008) found that although home-based telehealth did lead to a significant decrease in hospital admission rates, length of stay in hospital, and in the total number of exacerbations for COPD patients, no significant changes in health-related quality of life were observed. The study by Lewis et al. (2010) further established that whilst telehealth was deemed to be safe, and regardless of the fact it was being well used, it was not associated with improvements in the quality of life of COPD patients. Johnston, Wheeler, Deuser, and Sousa (2000) also failed to identify any group differences in relation to quality of life, following the implementation of a one year telehealth intervention. Therefore, despite the successful health outcomes resulting from telehealth, there do not appear to be any huge improvements in COPD patients’ reported quality of life. 

1.4.4 COPD and patient satisfaction
Acceptance of telehealth is generally high among COPD patients, as they are pleased with the regular monitoring of their health condition, which helps them to remain calm and diminishes the risks of exacerbation and hospitalisation (Bourbeau et al., 2003; Casas et al., 2006; Mair, Wilkinson, Bonnar, Wootton, & Angus, 1999; Trappenburg et al., 2008; Vitacca et al., 2009). Sorknaes, Madsen, Hallas, Jest, and Hansen-Nord (2011) found patient satisfaction with telehealth video consultation to be high, as it was found to be protective against early readmission and reduced the number of inpatient hospital days. Patients actively enjoy being able to be involved in their care, because they feel more in control and more aware of their condition, which consequently reduces anxiety (Bartoli et al., 2009; Demiris et al., 2008; Vontetsianos et al., 2005). COPD patients tend to easily accept the idea of using a telehealth program (Johnston et al., 2000; Pare, Sicotte, St-Jules, & Gauthier, 2006; Polisena et al., 2010b; Whitten & Mickus, 2007). They find the technology to be user-friendly and useful (Glaser, 2009; Liddy et al, 2008; Scalvini et al., 2004). A review of the available literature by Polisena et al. (2010b) found COPD patients to be equally or more satisfied with telehealth care, compared to traditional care. Patients consistently demonstrate positive views regarding their telehealth usage (Mair et al., 2005; Whitten & Mickus, 2007). They feel that telehealth results in a decrease in expenses, on account of avoidance of travelling and time savings (Botsis & Hartvigsen, 2008; Chan, Campo, Estève, & Fourniols, 2009; Finkelstein et al., 2006). 

1.4.5 COPD conclusion
Overall, existing research has identified telehealth as having the potential to positively impact the health outcomes of COPD patients. Telehealth has been shown to result in a significant decline in emergency department visits and hospital admissions, which consequently leads to improvements in health status. Patients also appear to be highly satisfied with telehealth services. However, the impact of telehealth technology on patient quality of life is inconclusive, as findings are inconsistent. Some studies have demonstrated improvements in quality of life following telehealth intervention, whereas others studies have established no difference. Also, the limited evidence available suggests that telehealth does not significantly decrease mortality rates for COPD patients. 

1.5 Barriers to telehealth adoption and implementation
Even though there appears to be numerous important benefits to be gained by both heart failure and COPD patients from home telehealth, the current evidence base to support technology adoption and implementation is limited (Fitzsimmons et al., 2011; Gagnon, Duplantie, Fortin, & Landry, 2006). Several barriers have been identified to the widespread use of telehealth. One such barrier is patient acceptance; many patients continue to refuse or quickly abandon telehealth (Joseph, West, Shickle, Keen, & Clamp, 2011). However, the proportion of patients who refuse or abandon telehealth is unknown, as it has not yet been established in previous research. Other barriers include: the lack of reimbursement for telehealth (Whitten & Buis, 2007); and lack of robust evidence (Schrijvers & Goodwin, 2011). Legal considerations are another obstacle to telehealth uptake, such as: a lack of policies that govern patient privacy, data transfer and sharing between healthcare professionals (Swanepoel, Olusanya, & Mars, 2010); healthcare professional authentication (Kifle, Mbarika, & Datta, 2006; Swinfen & Swinfen, 2002); and the risk of medical liability (Qaddoumi & Bouffet, 2009). All of these barriers have made widespread implementation of telehealth difficult and will have to be overcome in order to enhance the rate of telehealth adoption. 

Studies have identified patient acceptance as being the most reported determinant that would influence the future implementation of telehealth (Broens et al., 2007; Collins, Nicolson, & Bowns, 2000). Many patients continue to decline or quickly abandon telehealth; this is partly due to a failure to consider patients’ perceptions of telehealth in the implementation process. Therefore, in order to enhance telehealth adoption, the challenges to implementation need to be explored. 

Heart failure is the principal reason for hospitalisation in people aged 65 years and above (Cowie et al., 1997; Krumholz et al., 2000). The average age of patients with heart failure is 75 years. In developed countries, the prevalence of heart failure is 2-3% of the population, 6-10% of those over the age of 65 (Akomolafe et al., 2005; Dickstein et al., 2008; Hunt et al., 2001), and 20-30% of those aged between 70 to 80 years. Similarly, the likelihood of developing COPD also increases with age. The occurrence of COPD is lowest in people below the age of 45 years, and highest in people above the age of 65 years. The incidence of COPD is four times greater in people aged 65 years and above, when compared to those who are aged between 45 and 64 years (Hurd, 2000; Sullivan, Ramsey, & Lee, 2000). Therefore, both heart failure and COPD appear to be more prevalent in the older generation, and there is a perception that older people tend to experience greater difficulty learning to use technology (Fausset, Harley, Farmer, & Fain, 2013).

One challenge which makes it difficult for older adults to learn new information is the retrieval of information, specifically delayed information retrieval, pertaining to processing speed and psychomotor skills. Magnusson, Hanson, and Borg (2004) claim these problems are also complicated by the fact that older people tend to be generally less confident in their pertinent abilities, thus making them less willing to experiment with new equipment. Pecina et al. (2011) evaluated concerns of elderly patients regarding telehealth and found lack of confidence and difficulty in using the equipment, less than ideal perceived interactions and problems communicating with healthcare professionals through remote monitoring devices to all be prospective obstacles to the acceptance of telehealth. Ryan, Kobb, and Hilsen (2003) assessed the Veterans Health Administrations’ implementation of an expansive telehealth technology initiative, which used home telehealth technology to support veteran healthcare. During the interviews of potential participants, it was apparent that impaired vision and manual dexterity would be important factors in determining whether veterans would use the technology. Thus, research suggests that many barriers to telehealth usage appear to be associated with problems that arise through aging and so telehealth would be clearly unsuitable for patients who are unable to operate the equipment successfully. However, other barriers to telehealth can be overcome through educational and behavioural changes; therefore further research needs to be able to identify the particular patients who do have the potential to benefit from telehealth services. 

1.6 Perception changes
Research has also assessed patient perceptions prior to the use and following the use of telehealth, to investigate whether original perceptions remain, or whether opinions change once patients have had the opportunity to use telehealth. Cranen, Huis in’t Veld, Ijzerman, and Vollenbroek-Hutten (2011) investigated the perceptions of chronic pain patients, regarding a web-based telehealth service, prior to their use of the service and also after brief use. Patient perceptions regarding telehealth were measured using a questionnaire, based on the technology acceptance model (TAM: Davis, 1989; Davis, Bagozzi, & Warshaw, 1989). Prior to use, patient beliefs about the use of telehealth on the whole, were generally neutral to slightly positive. Patients had more negative beliefs, regarding perceived usefulness and attitude. However, patients held more positive beliefs about perceived ease of use and intention to accept telehealth. Following a brief period of use, patients showed a significantly positive change on the TAM constructs perceived usefulness and perceived ease of use. Thus, patients became significantly more positive about the usefulness and ease-of-use of the web-based telehealth program after using it. 

Additional research also supports the suggestion that increased experience with telehealth technology results in higher patient acceptance (Demiris, Speedie, & Finkelstein, 2000; Demiris, Speedie, & Finkelstein, 2001; Finkelstein et al., 2004). Finkelstein et al. (2004) found heart failure and COPD patients to develop more positive perceptions about the reliability and ease of use of a home telehealth system after experiencing it for several weeks. Patients also developed a more positive opinion on the topic of the nurse’s perception of their specific medical issues by video conference. Furthermore, Demiris et al. (2001) assessed heart failure and COPD patients’ perceptions of a telehealth system before and after they had the opportunity to use it and found patients to become more comfortable with the technology after they had a chance to use it. Once patients had the opportunity to experience the videoconferencing system, they displayed an overall more positive attitude towards it. Older patients considered their experience with telehealth to be very positive, and they felt at ease with the technology. Patients also assumed that the nurse would be able to understand their medical issue over the videoconferencing system. Thus the findings from the study by Demiris et al. (2001) indicate that there is a possibility for telehealth to be widely accepted by patients. 

Similarly, Lowery (2002) studied veteran patients’ attitudes toward the use of home telehealth and found 37% of patients at the commencement of the study to perceive hospital recovery as being a superior form of care, as many patients were doubtful that telehealth could supply care equivalent to in-person physician visits. However, following the implementation of telehealth, patients reported a significant improvement in their evaluations of telehealth in relation to in-person physician visits. Thus, research has established that patient acceptance of telehealth technology amplifies, once patients have acquired some experience of using the telehealth equipment. 

1.7 Conclusion	
It is evident that telehealth can provide benefits to both heart failure and COPD patients, as it has been found to result in reduced emergency department visits, hospital admissions and inpatient hospital stays. Many studies have also found reduced mortality rates and enhanced patient reported quality of life, following the implementation of telehealth. Reports on patient satisfaction also find patients to be extremely satisfied with telehealth services. However, despite these benefits, large scale deployment of telehealth in the UK or in Europe is still yet to be achieved. 

Mainstreaming telehealth is significantly important, as it has the potential to benefit the lives of at least three million people with long term conditions and/or social care needs (Department of Health, 2012). However, telehealth uptake has been slower than expected and many patients are continuing to abandon telehealth (Broderick & Lindeman, 2013; Davies & Newman, 2011; Greenhalgh, Procter, Wherton, Sugarhood, & Shaw, 2012; Joseph et al., 2011). Thus, in order to determine how telehealth adoption and sustained use can be increased, future research needs to establish the proportion of patients who refuse or abandon telehealth and further explore the barriers to, and facilitators of, telehealth use in greater detail. Although previous research has identified an extensive range of barriers to, and facilitators of, telehealth usage by heart failure and COPD patients, little progress has been made in transferring this knowledge into practical use. Furthermore, research also needs to specifically explore the factors that lead to sustained use of telehealth by patients. Ultimately, telehealth will not be able to become a mainstream means of delivering care if patients continue to abandon using it, thus research needs to engage in attempts to identify the variables that predict patient compliance in using telehealth.  

1.8 Current research
Research has identified patient acceptance as being a significant factor impacting on the mainstreaming of telehealth (Broens et al., 2007; Or & Karsh, 2009). Studies have reported that high rates of patients are declining to use or quickly abandoning telehealth (Joseph et al., 2011), however research has not yet been able to quantify the overall figures. Thus, further research is required to establish the rates of refusal and abandonment of telehealth and also to explore the individual facilitators and barriers to telehealth usage. This leads onto the current research, which will involve undertaking a systematic review to consolidate current knowledge on the rates of uptake, refusal, and abandonment of home telehealth by patients with heart failure and/or COPD. The review will also identify the factors that influence whether or not patients decide to accept and use telehealth. The focus of this research will be home telehealth, which involves the remote delivery of health-related services via information and communication technologies between a patient and healthcare professionals, to assist in the monitoring and management of a patient’s health condition (McLean, Protti, & Sheikh, 2011b; Cartwright et al., 2013). The research will not focus on mobile phone-based telehealth interventions, because at present mobile-based systems are not a mainstream means of delivering telehealth to heart failure and COPD patients. It is likely that the studies included in the review, will not go into great detail regarding patients’ beliefs and attitudes towards telehealth. Therefore, in order to obtain full evidence on patients’ attitudes, future research will need to accumulate an increased body of qualitative work (McLean et al., 2011a). 

The findings from the systematic review will be used to develop an interview guide to be used in Study 1, which will involve conducting semi-structured interviews with heart failure and COPD patients, in order to address issues raised in the systematic review and further explore patients’ beliefs and perceptions about home telehealth. The interviews will be conducted with patients who are currently using telehealth, as perceptions are likely to be more relevant amongst current users than among people who: are not currently using telehealth, have used telehealth in experimental sessions, or are enrolled in a trial. The findings obtained from this study will result in recommendations being made for practice, in order to enhance uptake and sustained use of telehealth. 

Study 2 will involve assessing the acceptability and face validity of a newly developed telehealth acceptance questionnaire. The questionnaire will be developed from the findings obtained from the systematic review and Study 1 and will be designed to measure predictors of heart failure and COPD patients’ telehealth usage compliance. A ‘think aloud’ study will be conducted in order to identify the particular items within the questionnaire that patients experience difficulty completing and also the types of problems that patients encounter. This study will result in alterations being made to the questionnaire. 

Study 3 will involve assessing the reliability and predictive validity of the telehealth acceptance questionnaire through a postal survey with heart failure and COPD patients, who have previously accepted telehealth. Data on missed telehealth readings will also be collected (for all patients who consent to sharing this data), in order to provide an objective measure of patients’ compliance in using telehealth. The reliability of the questionnaire will be assessed by determining the internal consistency of each of the subscales included within the questionnaire. The predictive validity of the telehealth acceptance questionnaire will be assessed by determining whether the questionnaire is able to predict patients’ telehealth usage compliance. These findings will then lead to the development of a Telehealth Acceptance Measure (ThAM), which will be able to be used as a tool by healthcare professionals to predict telehealth usage compliance among patients who are currently using telehealth. By using the ThAM, healthcare professionals would consequently be able to identify patients who are suboptimal telehealth users and thus engage in attempts to potentially reduce the likelihood of patients abandoning telehealth. 




































































CHAPTER 2. A Review of Home Telehealth Uptake and Continued Use among 
Heart Failure and Chronic Obstructive Pulmonary Disease Patients

2.1 Abstract
As mentioned in the previous chapter, home telehealth has the potential to benefit heart failure and COPD patients, however large scale deployment is yet to be achieved. Thus, the aim of this systematic review was to assess levels of uptake of home telehealth by patients with heart failure and/or COPD, and also identify the factors that determine whether patients do or do not accept and continue to use telehealth. A narrative synthesis of the results from included studies, primarily in terms of study design, population, type of intervention, rates of uptake, refusal and abandonment and barriers to, and facilitators of, acceptance and sustained use of telehealth, was carried out. Thirty-seven studies met the inclusion criteria. Studies that reported rates of refusal and/or withdrawal found that almost one-third of patients who were offered telehealth refused, and one-fifth of participants who did accept later abandoned telehealth. Seven barriers to, and nine facilitators of, home telehealth use were identified.  The findings highlight the need for research reports to provide more details regarding telehealth refusal and abandonment, in order to understand the reasons why patients decide not to use telehealth. Technical problems appeared to be a major barrier to the uptake and sustained use of telehealth, and so it is essential that telehealth equipment functions effectively and that patients also have access to good technical support. 

2.2 Introduction
As outlined in chapter 1, heart failure and COPD place considerable burden on patients and healthcare systems through repeated emergency department visits and lengthy hospital admissions (Giordano et al., 2009; Stewart et al., 2002). The incidence of heart failure and COPD is increasing (Bensink, Hailey, & Wootton, 2006; McMurray & Stewart, 2002; Wootton, Dimmick, & Kvedar, 2006) and the associated costs are substantial. As the population ages and the incidence of heart failure and COPD escalate, it has been suggested that telehealth may become the only cost effective means of maintaining and enhancing the quality of care (Dimmick et al., 2003; Schrijvers & Goodwin, 2011; Whitten & Mickus, 2007). 

As mentioned in chapter 1, telehealth is a comprehensive concept that encompasses the transfer and exchange of health information through electronic devices. Home telehealth specifically involves the remote delivery of health-related services via information and communication technologies between a patient and healthcare professionals, to assist in the monitoring and management of a patient’s health condition (McLean et al., 2011b; Cartwright et al., 2013). Compared to traditional approaches, telehealth may deliver enhanced care to heart failure and COPD patients by providing early warning of health status deterioration, thereby avoiding negative health outcomes (Whitten & Mickus, 2007; LaFramboise et al., 2009; Rahimpour, Lovell, Celler, & McCormick, 2008; Whitten et al., 2009). Telehealth may also reduce costs by decreasing rehospitalisation rates (Finkelstein et al., 2006; Myers, Grant, Lugn, Holbert, & Kvedar, 2006). Previous systematic reviews have indicated that compared to usual care, telehealth shows benefits in terms of reduced emergency department visits, hospital admissions and mortality rates, enhanced quality of life and improvements in patient knowledge and self-care (Inglis et al., 2010; McLean et al., 2011a; Polisena et al., 2010a), although some recent large studies have not shown such benefit (Cartwright et al., 2013; Chaudhry et al., 2010; Henderson et al., 2013). 

Despite mixed evidence of benefit, there is a strong policy push to introduce telehealth in the UK and Europe. The UK Department of Health believes that telehealth and telecare (services that enable people to live independently and securely in their own homes) could benefit the lives of at least three million people with long term conditions and/or social care needs. The rationale is that, if implemented effectively as part of a whole system redesign of care, then telehealth and telecare can ease pressure on long term UK NHS costs and improve quality of life through enhanced self-care in the home environment (Department of Health, 2012). Large scale deployment of telehealth in the UK or in Europe is, however, yet to be achieved. 

Patient acceptance has been identified as one of the most important influences on the future implementation of telehealth (Broens et al., 2007) and there is a perception that many patients refuse or quickly abandon telehealth (Or & Karsh, 2009; Joseph et al., 2011). Despite this, the proportion of patients who refuse or abandon telehealth is largely unknown. Thus, research is needed to quantify the rates of patient uptake, refusal and abandonment of telehealth, in order to understand the numbers of patients who are willing to accept and use it. Research also needs to explore patients’ beliefs and perceptions about telehealth in order to try and explain why patients decide to take up, refuse, abandon or sustain their use of telehealth.

2.2.1 Aim 
A systematic review was undertaken to consolidate current knowledge on: (a) the rates of uptake, refusal, and abandonment of home telehealth by patients with heart failure and/or COPD, and (b) the factors that influence whether patients with heart failure and/or COPD do or do not accept and use telehealth. 

2.3 Methods
The review was conducted in accordance with the Cochrane guidelines for systematic reviews (Higgins & Green, 2011).

2.3.1 Search strategy
The following databases were searched for relevant studies published without date limits up to the date of the search (September 2013): the Cochrane CENTRAL Register of Controlled Trials, Cumulative Index to Nursing and Allied Health Literature, MEDLINE, PsycInfo, and the ISI Web of Knowledge/ Science/ Conference Proceedings Citation Index. In order to be as comprehensive as possible, it was necessary to include a wide range of free-text terms for each of the concepts. The following population search terms were used: “Heart Failure” OR “HF” OR “Chronic Obstructive Pulmonary Disease” OR “COPD.” The following intervention search terms were used: “telehealth” OR “telemedicine” OR “telecare” OR “telehomecare” OR “telemonitoring” OR “telemanagement” OR “teleconsultation” OR “telecommunications” OR “remote consultation” OR “remote monitoring” OR “assistive technology” OR “ehealth” OR “telenursing.” The following outcome terms were used: “uptake” OR “adoption” OR “refusal” OR “abandon*” OR “accept*” OR “embrace” OR “reject*” OR “decline” OR “beliefs” OR “perceptions” OR “facilitators” OR “barriers” OR “obstacles” OR “challenges” OR “sustained use” OR “maintenance.” Hand searching reference lists of other systematic review articles was also conducted (Cartwright et al., 2013; Inglis et al., 2010; McLean et al., 2011a; Polisena et al., 2010a; Polisena et al., 2010b), as research has found this method to be valuable in identifying studies for inclusion in systematic reviews of healthcare (Richards, 2008). General web searching was not conducted, as there is little empirical evidence as to the value of using general internet search engines to identify potential studies (Eysenbach, Tuische, & Diepgen, 2001). All lists of citation results were generated and exported into MENDELEY (Mendeley, Ltd. London, UK, www.mendeley.com (​http:​/​​/​www.mendeley.com​)). 

2.3.2 Inclusion and exclusion criteria
A study was eligible for inclusion if it described an intervention that specifically utilised technology as a means of delivering healthcare to patients with a diagnosis of heart failure and/or COPD in their own homes or in a residential care home. Telehealth had to be a core component of the intervention. Interventions used by the patient with no interaction or input from a healthcare professional or facilitator were excluded. Technology using mobile phone-based interventions was also excluded, as the focus of the review was home telehealth. Studies were included in the review if they mentioned any details relating to patient acceptance, abandonment, or perceptions of telehealth. RCTs, correlational survey research, and observational research were eligible for inclusion. Published conference proceedings were included where sufficient data were provided on population, intervention and outcomes. Non-primary research and dissertations were excluded. Heart failure and/or COPD patients confirmed by medical records or by medical practitioner were eligible for inclusion. Hospitalised patients and those with acute exacerbations of symptoms were excluded. Participants had to be aged 18 years or above. Data to be extracted for heart failure and/or COPD patients had to be presented in isolation from patients with a different diagnosis (see Table 2.1). 

2.3.3 Review procedure
My supervisor (CA) and I independently screened the titles and abstracts. Full papers were obtained if either reviewer did not exclude the paper based on the abstract or title. I obtained and read the full texts of papers. The relevance of each study was assessed according to the predefined inclusion criteria.

2.3.4 Data extraction
I extracted data from the included studies into a data extraction sheet prepared for this study (see Appendix 2.1) and this was checked for accuracy by my supervisor (SB). 

2.3.5 Data analysis
A narrative synthesis of the data, primarily in terms of study design, population, type of intervention, rates of uptake, refusal and abandonment and barriers to, and facilitators of, acceptance and sustained use of telehealth, was carried out (see Table 2.2). Thematic analysis was used to identify the most important and recurrent themes relating to the barriers and facilitators across the multiple studies. The analysis was developed in an inductive manner, without a set of a priori themes to guide data extraction and analysis. 




Randomised controlled trials, correlational survey research and observational research Published conference proceedings, where sufficient data was provided on population, intervention and outcomes	Commentaries, editorials and expert opinion, literature and systematic reviews, letters, and other non-primary researchDissertations and papers written in non-English language 
Types of participants:
Heart failure and/or COPD patients confirmed by medical records or by medical practitionerLiving at home or in a residential care homeAged 18 years or aboveData to be extracted presented for heart failure and/or COPD patients in isolation from data from patients with a different diagnosis	Hospitalised patients and those with acute exacerbations of symptoms
Types of Interventions:
Utilised technology as a means of delivering healthcare to patients with a diagnosis of heart failure and/or COPD in their own homesTechnology had to be electronic and use either POTS (plain old telephone service) or broadband connectionHealth or care involved healthcare delivery, education, advice that involved a healthcare provider/professional within data transferTelehealth had to be a core component of the interventionPoints of healthcare delivery were limited to: home, sheltered housing, extra care, and nursing home	Interventions with no interaction or input from a healthcare professional or facilitatorInterventions using telecommunication technologies primarily for educational or administrative purposes and not linked to direct patient care Technology using mobile phone-based interventions Interactions at GP practices or hospitals/clinical settings, residential homes, prisons or other institutions 
Types of Outcome measures:	














































*COPD = Chronic Obstructive Pulmonary Disease







Table 2.2 Narrative synthesis framework
Main elements of synthesis	Review
Developing a theory of how the intervention works, why and for whom	Inform decisions about the review question and what types of studies to reviewContribute to the interpretation of the reviews findingsAssess the applicability of the findings
Developing a preliminary synthesis of findings of included studies 	Organise and describe findings through textual descriptions/thematic analysis to provide an initial description of patterns across the included studiesIdentify and list the reported facilitators and barriers to telehealth adoptionExplore the relationship between reported facilitators and barriers
Exploring relationships in the data	Rigorously scrutinise patterns which emerged from the data in the preliminary synthesis in order to identify factors that may explain variations in the facilitators and/or barriers to successful telehealth adoptionExplore relationships between study results and the key aspects of study population, intervention and contextExplore relationships between the findings across different studies
















Themes were separated into two categories: Those aspects of the intervention that were judged to act as barriers to telehealth and those aspects of the intervention that were judged to act as facilitators of telehealth. Barriers were defined as any negative factors that may lead to patients declining or abandoning telehealth. Facilitators were defined as any positive factors that may lead to patients deciding to take up or sustain using telehealth. There needed to be multiple (≥2) occurrences of positive or negative details within and between papers, in order for them to be considered a barrier or facilitator. In order to gain insight into patient perceptions of the barriers to and facilitators of telehealth acceptance and adherence, the themes were listed in two tables, linking the barriers and facilitators with the studies in which they were reported. From these tables, it was possible to see which barriers and facilitators were reported most frequently. ‘Ideas webbing’ was used to conceptualise and explore connections among the themes. This approach uses figures/diagrams to develop a visual picture of possible relationships across study results (Clinkenbeard, 1991).    

2.3.7 Assessment of methodological quality


















































































From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097





Table 2.3 Full text papers that were reviewed but excluded 

Paper	Reason for exclusion
Antonicelli et al. (2008)	No details on patient acceptance, abandonment or perceptions 
Bourbeau et al. (2003)	Acute exacerbations of COPD
Boyne et al. (2013)	No intervention
Cardozo & Steinberg (2010)	Data/results for HF/COPD not presented in isolation
Cawley et al. (2011)	No intervention
Chandler (1990)	Data/results for HF/COPD not presented in isolation
Chau et al. (2012)	Technology used mobile phone
Chaudhry et al. (2010) 	No details on patient acceptance, abandonment or perceptions
Cummings (2010) 	Acute exacerbations of COPD
Dale et al. (2003) 	No details on patient acceptance, abandonment or perceptions
Delaronde (2002) 	No details on patient acceptance, abandonment or perceptions
Demiris et al. (2003)	Data/results for HF/COPD not presented in isolation
de Lusignan et al. (1999)	Data presented in full in de Lusignan (2000)
De Toledo et al. (2006) 	No details on patient acceptance, abandonment or perceptions
Dougherty et al. (2005)	Data/results for HF/COPD not presented in isolation
Elwyn et al. (2012)	No patient input
Finklestein et al. (2004)	Data/results for HF/COPD not presented in isolation
Finkelstein et al. (2006)	Data/results for HF/COPD not presented in isolation
Finkelstein et al. (2010)	No details on patient acceptance, abandonment or perceptions
Hicks et al. (2009)	Data/results for HF/COPD not presented in isolation
Hill et al. (2008)	Technology not used to deliver healthcare
Hoover et al. (2007) 	No details on patient acceptance, abandonment or perceptions
Hopp et al. (2006)	Data/results for HF/COPD not presented in isolation
Jensen et al. (2012)	No details on patient acceptance, abandonment or perceptions
Johnston et al. (2000)	Data/results for HF/COPD not presented in isolation
LaFramboise et al. (2003)	No details on patient acceptance, abandonment or perceptions
Liddy et al. (2008)	Data/results for HF/COPD not presented in isolation
Lind et al. (2013)	Limited details on patient perceptions
Mair et al. (2002)	Hospitalised patients
Marno et al. (2010) 	Technology not used to deliver healthcare
Marzegalli et al. (2008)	No HF/COPD patients
Marziali (2009) 	No HF/COPD patients
Masella et al. (2008) 	Hospitalised patients
Merilahti et al. (2009)	No HF/COPD patients
Miravitlles et al. (2002)	Acute onset of COPD
Morguet et al. (2008) 	Not all patients aged > 18
Pare et al. (2006) 	No details on patient acceptance, abandonment or perceptions
Partridge (2004)	Data/results for HF/COPD not presented in isolation
Pecina et al. (2011)	Data/results for HF/COPD not presented in isolation
Peikes et al. (2009)	Data/results for HF/COPD not presented in isolation
Pinna et al. (2003)	Data presented in Pinna (2007)
Piotrowicz et al. (2010)	Technology used mobile phone
Prescher et al. (2013)	Technology used mobile phone
Rogers & Schott (2008)	No intervention
Rosenman et al. (2006)	Data/results for HF not presented in isolation
Sanders et al. (2012)	Data/results for HF/COPD not presented in isolation
Schou et al. (2013)	Acute exacerbation of COPD
Sciacqua et al. (2009)	Limited details on patient perceptions
Seto et al. (2011)	Technology not used to deliver healthcare
Shea & Chamoff (2012)	No details on patient acceptance, abandonment or perceptions
Sicotte et al. (2011)	Acute exacerbations of COPD
Sorknaes et al. (2011)	Acute exacerbations of COPD
Subramanian et al. (2004)	No HF/COPD patients
Terschuren et al. (2012)	No HF/COPD patients
Vitacca et al. (2009) 	Data/results for COPD not presented in isolation
Vontetsianos et al. (2005) 	Limited details on patient perceptions
Wakefield et al. (2008)	Limited details on patient perceptions








Table 2.4 Details of the included studies 
Paper/ report authors	Location of trial/ initiative	Type of trial/ initiative	Focus of Paper	Recruitment Context	Description of intervention	Input from healthcare professional	Patient Diagnosis	Sample Size	Quality
								Total	TG	CG	
1. Antoniades et al. (2012) 	Australia	RCT	Feasibility and effectiveness 	Metropolitan tertiary-care hospital	Remote monitoring and transmission of physiological data	Reviewed  data to detect deterioration and to determine need for intervention 	COPD	44	22	22	Moderate
2. Bedra et al. (2013)	USA	Qualitative	Feasibility and acceptance	Johns Hopkins BayviewMedical Center 	Pulmonary telerehabilitation system 	N/A – system was  demonstrated to patients 	COPD	21	21	N/A	Low
3. Bowles et al. (2011)	USA	RCT	Effectiveness 	Philadelphia area hospitals	Remote monitoring and transmission of physiological data, and intermittent video visits	Monitored data for  out of range readings and conducted and video visits	HF	218	102	116	Moderate
4. Casas  et al. (2006); Garcia-Aymerich et al. (2007)	Spain, Belgium	RCT	Effectiveness 	Two tertiary hospitals (Barcelona, Leuven)	Physical and social assessment, and education 	Reinforced self-management strategies and inquired about use of healthcare resources	COPD	155	65	90	Moderate
5. Clark et al. (2007) 	Australia	Mixed method 	Adherence, adaptation and acceptance	Sample taken from participants who completed Assistance by Telephone study 	Nurse coordinated telephone-monitoring support, health questions, and education  	Coordinated telephone-monitoring support and provided education materials	HF	79	79	N/A	High
6. Delaney & Apostolidis (2010)	USA	Cohort	Feasibility 	Multibranch Medicare certified non-profit home care agency	Remote monitoring and transmission of physiological data, evidence-based education, HF assessment, and therapeutic activities	Reviewed data and responded by calling patient and notifying physician if indicated with any abnormal findings	HF	24	24	N/A	Moderate
7. de Lusignan et al. (2001) 	UK	RCT	Acceptability, effectiveness and reliability 	General Practice database 	Remote monitoring and transmission of physiological data, and video consultation	Reviewed data collected 	HF	20	10	10	Moderate
8. Domingo et al. (2011; 2012)	Spain	Cohort 	Effectiveness and acceptance	Multidisciplinary HF unit in a university hospital	Remote monitoring and transmission of physiological data, educational videos, motivational messages, and questionnaires	Sent information, provided educational videos and reviewed data	HF	97	97	N/A	Moderate
9. Fairbrother et al. (2012; 2013); Pinnock et al. (2012)	UK	Mixed method 	Effectiveness and patient perceptions	Hospital and community-based specialist respiratory services’ records	Remote monitoring and transmission of physiological data, symptoms and use of medication	Reviewed data and contacted patients if questionnaire responses and physiological data fell outside expected range	COPD	256	128	128	Moderate
10. Fairbrother et al. (2014)	UK	Qualitative	Patient perceptions	Postal invitations to patients involved with the telemonitoring service in Lothian, Scotland	Remote monitoring and transmission of physiological data and educational content 	Monitoring of data and initiation of contact with patients to address any matters arising related to transmitted data	HF 	18	18	N/A	High
11. Finkelstein et al. (2010) 	USA	Mixed method 	Feasibility 	Not reported	Remote monitoring and transmission of physiological data, health questions, support in following individualised treatment plans, and education 	Reviewed patient data, and generated individualised alerts and action plans for each patient whenever warranted	HF	10	10	N/A	Moderate
12. Finkelstein & Wood (2011)	USA	Mixed method 	Feasibility 	Not reported	Remote monitoring and transmission of physiological data, education and counseling,  individualised treatment plan, guideline-concordant decision support	Reviewed patient data, tracked progress, made changes to medications, and set alerts 	HF	10	10	N/A	Moderate
13. Gale & Sultan (2013)	UK	Qualitative	Patient perceptions	Sandwell Community Respiratory Service 	Remote monitoring and transmission of physiological data	Reviewed data, triaged the readings and took appropriate action	COPD	7	7	N/A	High
14. Johnston & Weatherburn (2010)	UK	Qualitative	Perceptions 	Patients participating in research trial were interviewed	Remote monitoring and transmission of physiological data	Monitored data against pre-defined limits 	HF	14	8	6	Low
15. Kim et al. (2012)	Korea	RCT	Effectiveness 	Hospital’s respiratory internal medicine department	Remote monitoring and transmission of physiological data and teleconsultation services 	Monitor patient status remotely, educate patients on drug administration and self-management and provide consultations	COPD	144	144	N/A	Moderate
16. Kulshreshtha et al. (2010)	USA	RCT	Effectiveness	Massachusetts General Hospital 	Remote monitoring and transmission of physiological data 	Monitored data, and offered timely interventions and teaching 	HF	110	42	68	Moderate
17. LaFramboise et al. (2009) 	USA	Qualitative	Perceptions 	Drawn from parent study	Health questions, education, and disease management	Viewed patient responses and determined the need for intervention	HF	105	105	N/A	High
18. Lewis et al.(2010)	UK	RCT	Effectiveness 	Chronic disease management team pulmonary rehabilitation database	Remote monitoring and transmission of physiological data 	Monitored data and received alerting email messages if certain conditions were detected	COPD	40	20	20	Moderate
19. Louis et al. (2003) 	UK	RCT	Acceptance 	Not reported	Remote monitoring and transmission of physiological data   	Not reported	HF	420	162	258	Moderate
20. Lovell et al. (2002)	USA	Mixed method 	Effectiveness and patient perceptions	Not reported	Remote monitoring and transmission of physiological data 	Managed patient data and controlled scheduling of measurements 	HF/ COPD	22	22	N/A	Low
21. Maric et al. (2010) 	Canada	Cohort	Effectiveness 	Heart Function Clinic 	Remote monitoring and transmission of physiological data, health questions, and reinforcement of self-management 	Monitored patient health status and  reinforced self-monitoring skills	HF	20	20	N/A	Moderate
22. Nahm et al. (2008) 	USA	Qualitative	Acceptance	Pool of enrollees in Medicare Coordinated Care Demonstration project 	Remote monitoring and transmission of physiological data, and interactive Webbased learning modules	N/A –Web learning module and telemonitoringdevices were demonstrated to patients	HF	44	44	N/A	High
23. Nguyen et al. (2008) 	USA	RCT	Effectiveness 	Recruitment announcements were sent to email distribution lists and online COPD support groups 	Self-monitoring of exercise and respiratory symptoms and reinforcement of dyspnea management strategies, structured education, skills training, and peer interactions 	Dyspnea and exercise consultation, reinforcement telephone calls/emails, group sessions on management 	COPD	50	26	24	Moderate
24. Piette et al. (2008)	USA	Cohort	Feasibility 	Electronic medical records in university based healthcare system 	Automated telephonic assessment and behaviour change service	Received notification when a patient reported an urgent medical condition	HF	52	52	N/A	Moderate
25. Pinna et al. (2007) 	Italy, Poland, UK	RCT	Effectiveness 	HF patients enrolled in 11 hospitals from 3 different European countries	Remote monitoring and transmission of physiological data, and non-invasive cardio-respiratory and activity monitoring	Provided telephone assistance and managed and recorded patient data 	HF	195	195	N/A	High
26. Radhakrishnan et al. (2012)	USA	Mixed method 	Patient perceptions	Flyers distributed to home care agency telehealth patients 	Remote monitoring and transmission of physiological data	Reviewed patient data and followed up with patient if necessary	HF	4	4	N/A	Moderate
27. Rahimpour et al. (2008) 	Australia	Qualitative	Patient perceptions	Databases from Prince of Wales Hospital, Sydney	Remote monitoring and transmission of physiological data, medication reminders and measurement scheduling	N/A – video demonstration of system was shown to patients 	HF/ COPD	77	77	N/A	High
28. Schmidt et al. (2008)	Germany	Cohort	Effectiveness and acceptance	Ambulatory heart failure clinics 	Medication box connected to electronic health record via signal transmissions of a microprocessor	Monitored electronic health record and initiated interventions if necessary 	HF	62	32	30	High
29. Seibert et al. (2008) 	USA	RCT	Effectiveness 	Not reported	Remote monitoring of physiological data and health questions	Contacted patients to conduct a chart review 	HF	23	13	10	High
30. Spaeder et al. (2006) 	USA	RCT	Effectiveness 	Johns Hopkins Hospital and Medical Center	Remote monitoring and transmission of physiological data, and health questions 	Reviewed patient data	HF	49	25	24	High
31. Trappenburg et al. (2008)	Netherlands	Cohort	Effectiveness 	Hospitals in the center of the Netherlands	Remote monitoring and transmission of physiological data; health questions, and education 	Reviewed patient answers and data, and contacted patient if values were alarming	COPD	115	59	56	Moderate
32. Ure et al. (2012)	UK	Qualitative	Feasibility and acceptance	NHS Lothian pilot patients were invited to participate in qualitative interviews	Remote monitoring and transmission of physiological data	Contacted patient or primary care practice according to algorithm based on questionnaire responses	COPD	20	20	N/A	High
33. Venter et al. (2012)	New Zealand	Mixed method	Acceptance and utilization 	Not reported	Remote monitoring and transmission of physiological data	Monitored patient record and contacted patients for clinical intervention 	HF/ COPD	20	10	10	Moderate
34. Whitten & Mickus (2007) 	USA	Mixed method 	Patient health outcomes and attitude	Marquette General Health System	Remote monitoring and transmission of physiological data, and videoconferencing 	Provided real-time video visits 	HF/ COPD 	161	83	78	Moderate
35. Whitten et al. (2009) 	USA	Mixed method	Effectiveness and perceptions	St. Vincent's Heart Failure Unit	Remote monitoring and transmission of physiological data	Conducted home health visit, and telephone interviews	HF	50	50	N/A	Moderate
36. Wong et al. (2005)	China	RCT	Effectiveness 	Acute care hospital in Hong Kong	Educational and supportive telephone follow-up programme	Conducted telephone follow-up 	COPD	60	30	30	Moderate
37. Wu et al. (2005)	Canada	Cohort	Feasibility and patient acceptance	Heart Function Clinic	Remote monitoring and transmission of physiological data	Reviewed and responded to patients' entries 	HF	62	62	N/A	Moderate

*RCT = Randomised controlled trial
*TG = Telehealth group
*CG = Control group
*HF = Heart Failure




2.4.2 Characteristics of selected studies
Of the 37 studies that met the inclusion criteria, 13 were RCTs (Antoniades et al., 2012; Bowles et al., 2011; Casas et al., 2006; de Lusignan et al., 2001; Garcia-Aymerich et al., 2007; Kim et al., 2012; Kulshreshtha et al., 2010; Lewis et al., 2010; Louis et al., 2002; Nguyen et al., 2008; Pinna et al., 2007; Seibert et al., 2008; Spaeder et al., 2006; Wong et al., 2005), nine employed mixed methods (Clark et al., 2007; Fairbrother et al., 2012; Fairbrother et al., 2013; Finkelstein et al., 2010; Finkelstein & Wood, 2011; Lovell et al., 2002; Pinnock et al., 2012; Radhakrishnan et al., 2012; Venter et al., 2012), eight were qualitative (LaFramboise et al., 2009; Rahimpour et al., 2008; Bedra et al., 2013; Fairbrother et al., 2014; Gale & Sultan, 2013; Johnston & Weatherburn, 2010; Nahm et al., 2008; Ure et al., 2012), and seven were cohort studies (Delaney & Apostolidis, 2010; Domingo et al., 2011; Domingo et al., 2012; Maric et al., 2010; Piette et al., 2008; Schmidt et al., 2008; Trappenburg et al., 2008; Wu et al., 2005) (see Appendix 2.2 for definitions of study designs).

2.4.3 Characteristics of study populations
Of the 37 studies, 22 included patients with heart failure only, 11 included patients with COPD only, and four studies included patients with both heart failure and COPD. The number of study participants ranged from 4 to 420 with an overall mean of 78 participants and a median of 50 (37 studies). The number of participants provided with telehealth, or whose perceptions of telehealth were assessed, ranged from 4 to 195 with an overall mean of 51 participants and a median of 30 (37 studies) (see Table 2.4). Descriptions of study populations were not always comprehensive. Mean percentages have been calculated and presented from studies with the available data. The mean age of all participants was 65 years (30 studies: Antoniades et al., 2012; Bedra et al., 2013; Bowles et al., 2011; Casas et al., 2006; Clark et al., 2007; de Lusignan et al., 2001; Domingo et al., 2011; Domingo et al., 2012; Fairbrother et al., 2014; Finkelstein et al., 2010; Finkelstein & Wood, 2011; Gale & Sultan, 2013; Kulshreshtha et al., 2010; LaFramboise et al., 2009; Lewis et al., 2010; Louis et al., 2002; Maric et al., 2010; Nahm et al., 2008; Nguyen et al., 2008; Piette et al., 2008; Pinna et al., 2007; Rahimpour et al., 2008; Schmidt et al., 2008; Seibert et al., 2008; Spaeder et al., 2006; Trappenburg et al., 2008; Ure et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005; Wu et al., 2005); the mean age for participants offered telehealth was 68 years (28 studies: Antoniades et al., 2012; Bedra et al., 2013; Bowles et al., 2011; Casas et al., 2006; Clark et al., 2007; Domingo et al., 2011; Domingo et al., 2012; Fairbrother et al., 2014; Finkelstein et al., 2010; Finkelstein & Wood, 2011; Gale & Sultan, 2013; Kulshreshtha et al., 2010; LaFramboise et al., 2009; Lewis et al., 2010; Maric et al., 2010; Nahm et al., 2008; Nguyen et al., 2008; Piette et al., 2008; Pinna et al., 2007; Rahimpour et al., 2008; Schmidt et al., 2008; Seibert et al., 2008; Spaeder et al., 2006; Trappenburg et al., 2008; Ure et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005; Wu et al., 2005). Thirty-one studies reported the gender of the total sample (mean 62% men and 38% women: Antoniades et al., 2012; Bedra et al., 2013; Bowles et al., 2011; Casas et al., 2006; Clark et al., 2007; Delaney & Apostolidis, 2010; Domingo et al., 2011; Domingo et al., 2012; Fairbrother et al., 2014; Finkelstein et al., 2010; Finkelstein & Wood, 2011; Gale & Sultan, 2013; Kim et al., 2012; Kulshreshtha et al., 2010; LaFramboise et al., 2009; Lewis et al., 2010; Louis et al., 2002; Maric et al., 2010; Nahm et al., 2008; Nguyen et al., 2008; Piette et al., 2008; Pinna et al., 2007; Radhakrishnan et al., 2012; Schmidt et al., 2008; Seibert et al., 2008; Spaeder et al., 2006; Trappenburg et al., 2008; Ure et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005; Wu et al., 2005); thirty studies recorded an average of 59% men (41% women) offered telehealth (Antoniades et al., 2012; Bedra et al., 2013; Bowles et al., 2011; Casas et al., 2006; Clark et al., 2007; Delaney & Apostolidis, 2010; Domingo et al., 2011; Domingo et al., 2012; Fairbrother et al., 2014; Finkelstein et al., 2010; Finkelstein & Wood, 2011; Gale & Sultan, 2013; Kim et al., 2012; Kulshreshtha et al., 2010; LaFramboise et al., 2009; Lewis et al., 2010; Maric et al., 2010; Nahm et al., 2008; Nguyen et al., 2008; Piette et al., 2008; Pinna et al., 2007; Radhakrishnan et al., 2012; Schmidt et al., 2008; Seibert et al., 2008; Spaeder et al., 2006; Trappenburg et al., 2008; Ure et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005; Wu et al., 2005). Regarding ethnicity, 56% of the total sample were white, and 58% of people offered telehealth were white (11 studies: Bowles et al., 2011; Delaney & Apostolidis, 2010; Finkelstein et al., 2010; Kulshreshtha et al., 2010; LaFramboise et al., 2009; Nahm et al., 2008; Nguyen et al., 2008; Piette et al., 2008; Seibert et al., 2008; Spaeder et al., 2006; Whitten et al., 2009). In terms of living situation, 66% of the total sample were residing with their spouse, partner, relative, or caregiver and 34% were living alone (12 studies: Bowles et al., 2011; Clark et al., 2007; Delaney & Apostolidis, 2010; de Lusignan et al., 2001; Gale & Sultan, 2013; LaFramboise et al., 2009; Lewis et al., 2010; Nguyen et al., 2008; Radhakrishnan et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005). Similarly, 64% of people offered telehealth were residing with their spouse, partner, relative, or caregiver and 36% were living alone (11 studies: Bowles et al., 2011; Clark et al., 2007; Delaney & Apostolidis, 2010; Gale & Sultan, 2013; LaFramboise et al., 2009; Lewis et al., 2010; Nguyen et al., 2008; Radhakrishnan et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005). Ten studies provided education details for participants, and found the majority of both the total sample and those offered telehealth to be high school educated or above (62% and 67%, respectively: Bowles et al., 2011; Delaney & Apostolidis, 2010; Finkelstein et al., 2010; Kim et al., 2012; LaFramboise et al., 2009; Maric et al., 2010; Nahm et al., 2008; Nguyen et al., 2008; Seibert et al., 2008; Wong et al., 2005). 

Out of the 22 studies that included patients with heart failure only and the four studies that included patients with both heart failure and COPD, 16 studies reported details about the health status of participants. Thirteen studies reported details about the average stage of heart failure for all participants, ranging from mild (4 studies: de Lusignan et al., 2001; Domingo et al., 2012; Maric et al., 2010; Spaeder et al., 2006), to moderate (9 studies: Bowles et al., 2011; Clark et al., 2007; Delaney & Apostolidis, 2010; Finkelstein et al., 2010; LaFramboise et al., 2009; Nahm et al., 2008; Piette et al., 2008; Pinna et al., 2007; Seibert et al., 2008). Twelve studies reported details about the average stage of heart failure for telehealth participants only: the reported stages were mild (2 studies: Domingo et al., 2012; Maric et al., 2010), moderate (9 studies: Clark et al., 2007; Delaney & Apostolidis, 2010; Finkelstein et al., 2010; LaFramboise et al., 2009; Nahm et al., 2008; Piette et al., 2008; Pinna et al., 2007; Seibert et al., 2008; Spaeder et al., 2006) and severe (1 study: Bowles et al., 2011). Out of the 11 studies that included patients with COPD only and the four studies that included patients with both heart failure and COPD, nine studies reported details about the average COPD severity grade of all participants and telehealth participants only. The reported grades were: mild (1 study: Bedra et al., 2013), moderate (1 study: Gale & Sultan, 2013), and severe (7 studies: Antoniades et al., 2012; Casas et al., 2006; Fairbrother et al., 2012; Fairbrother et al., 2013; Lewis et al., 2010; Nguyen et al., 2008; Trappenburg et al., 2008; Ure et al., 2012). Twelve of the 37 included studies reported no details about the health status of participants (Fairbrother et al., 2014; Finkelstein & Wood, 2011; Johnston & Weatherburn, 2010; Kim et al., 2012; Lovell et al., 2002; Radhakrishnan et al., 2012; Rahimpour et al., 2008; Venter et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009; Wong et al., 2005).  

2.4.4 Intervention characteristics	
All of the 37 studies included in the review featured either an intervention, a demonstration of a telehealth device, or patient interviews discussing perceptions of a telehealth intervention. The interventions included: Remote monitoring and transmission of physiological data, assessment of health symptoms, nurse telephone contact or video consultation, disease specific education, health questions, and reinforcement of self-management behaviours (see Table 2.4). 

2.4.5 Participant recruitment
Recruitment context varied across the included studies. Participants were recruited from hospitals and/or medical centers (14 studies: Antoniades et al., 2012; Bedra et al., 2013; Bowles et al., 2011; Casas et al., 2006; Domingo et al., 2011; Domingo et al., 2012; Garcia-Aymerich et al., 2007; Kim et al., 2012; Kulshreshtha et al., 2010; Pinna et al., 2007; Rahimpour et al., 2008; Schmidt et al., 2008; Spaeder et al., 2006; Trappenburg et al., 2008; Whitten & Mickus, 2007; Wong et al., 2005), healthcare systems or databases (4 studies: de Lusignan et al., 2001; Fairbrother et al., 2012; Fairbrother et al., 2013; Lewis et al., 2010; Piette et al., 2008; Pinnock et al., 2012), heart failure units/clinics (3 studies: Maric et al., 2010; Whitten et al., 2009; Wu et al., 2005), and a Medicare Coordinated Care Demonstration project (1 study: Nahm et al., 2008). Eight studies recruited patients who were already using or had previously used some form of telehealth service (Clark et al., 2007; Delaney & Apostolidis, 2010; Fairbrother et al., 2014; Gale & Sultan, 2013; Johnston & Weatherburn, 2010; LaFramboise et al., 2009; Radhakrishnan et al., 2012; Ure et al., 2012). Another study recruited participants through recruitment announcements that were sent to email distribution lists and online support groups for COPD patients (Nguyen et al., 2008). The recruitment context for six of the studies was not stated (Finkelstein et al., 2010; Finkelstein & Wood, 2011; Louis et al., 2002; Lovell et al., 2002; Seibert et al., 2008; Venter et al., 2012).

2.4.6 Participant refusals








Table 2.5 Details on participant refusals and withdrawals from telehealth interventions

Study	Refusals (R)	Reasons	Withdrawals (W)	Reasons	Demographics
Antoniades et al. (2012) 	Occurred before randomisation 	N/A 	4/22 (18%)	Placement; moved interstate; cancer; co-morbidities	Not reported
Bedra et al. (2013)	N/A	N/A	N/A	N/A	N/A
Bowles et al. (2011)	24/101 (24%)	Refused equipment upon arrival - “too sick to bother”, concern over nurses altering phone systems to connect equipment, and discouraged from participating by nurses, since nurse had to set up equipment	7/77 (9%)  	Not reported	Not reported 
Casas  et al. (2006); Garcia-Aymerich et al. (2007)	Occurred before randomisation	N/A 	5/65 (8%) 	Palliative care (3); change of address (2)	Not reported
Clark et al. (2007) 	Not reported	N/A	19/79 (24%) 	Poor health; difficulty understanding English; transfer to nursing home; found programme unacceptable	Not reported 
Delaney & Apostolidis (2010)	11/55 (20%)	Not reported	Not reported	N/A	Not reported
de Lusignan et al. (2001) 	Occurred before randomisation	N/A	1/10 (10%) 	Found monitoring and video consulting ‘overwhelming’	Not reported
Domingo et al. (2011; 2012)	70/211 (33%) 	Not interested (35), doesn’t feel capable (15), depression (5), long periods away from home (3), other (4), retracted consent before installation of the telemedicine system (8) 	22/97 (23%)	Patient rejection of use of the system (13); incidents related to the telemonitoring equipment, including: lack of internet coverage (5); inability to complete the requirements of telemonitoring (3); and severe functional deterioration	R: Mean age = 68.9; Sex = 30.7% female; New York Heart Association class II = 80%, III = 18.6%, IV = 1.4%) W: Not reported
Fairbrother et al. (2012; 2013); Pinnock et al. (2012)	Not reported	N/A	Not reported	N/A	N/A
Fairbrother et al. (2014)	N/A	N/A	N/A	N/A	N/A
Finkelstein et al. (2010) 	N/A	N/A	N/A	N/A	N/A
Finkelstein & Wood (2011)	N/A	N/A	N/A	N/A	N/A
Gale & Sultan (2013)	Not reported	N/A	Not reported	N/A	N/A
Johnston & Weatherburn (2010)	N/A	N/A	N/A	N/A	N/A
Kim et al. (2012)	Not reported 	N/A	63/207 (30%)	Withdrawing consent; exacerbation of disease; inability to manage monitoring devices; terminating communication	Not reported 
Kulshreshtha et al. (2010)	40/82 (49%)	Too busy; unsure of the technology; worried that monitoring would make them feel disabled; physician dislike of technology; fear of information overload; physician doubt that patient would cooperate	4/42 (10%)	Moved to another city (2); stopped sending readings (2)	R: Mean age = 67.9; Sex = 45% male; Race = 87.5% white W: Not reported 
LaFramboise et al. (2009) 	Not reported	N/A	48%	57% (of 48% withdrawals) did not want to use health buddy	Not reported
Lewis et al.(2010)	Occurred before randomisation	N/A	1/20 (5%)	Too cumbersome, when patient wanted to travel	Not reported
Louis et al. (2003) 	7/169 (4%) 	Not reported	8/162 (5%) 	Asked for equipment to be removed (5); discontinued recording (3)	Not reported
Lovell et al. (2002)	Not reported	N/A	Not reported	N/A	N/A
Maric et al. (2010) 	63/89 (71%) 	Not interested (26); could not come for follow-up (10); ‘‘too busy ’’ (9); refused for other reasons (11); could not be contacted or chose not to enroll for non-specified reasons (7)	3/20 (15%) 	Couldn’t get used to website; schedule change; unknown 	R: Not reportedW: Age = 54; Sex = 100% male; Marital status = 67%; New York Heart Association class I = 33%, II = 67%
Nahm et al. (2008) 	N/A	N/A	N/A	N/A	N/A
Nguyen et al. (2008) 	Occurred before randomisation	N/A	8/26 (31%)	Unable to access website (4); schedule conflict; recurrent angina; moved from area; lost interest	Not reported
Piette et al. (2008)	57/173 (33%)	Not reported	Not reported	N/A	Not reported
Pinna et al. (2007) 	Not reported	N/A	18/195 (9%) 	Not reported	Not reported
Radhakrishnan et al. (2012)	N/A	N/A	N/A	N/A	N/A
Rahimpour et al. (2008) 	N/A	N/A	N/A	N/A	N/A
Schmidt et al. (2008)	30/62 (48%)	Believed there was no need for medication compliance monitoring (30)	3/32 (9%) 	Not reported	R: Age = 70.12; Sex = 53% female; Marital status = 44.8% marriedW: Not reported
Seibert et al. (2008) 	Not reported 	N/A	3/13 (23%)	Not reported	Not reported
Spaeder et al. (2006) 	Not reported 	N/A	1/25 (4%)	Not reported	Not reported
Trappenburg et al. (2008)	Not reported	N/A	26/101 (26%)	Technical problems (11); lack of motivation to participate (10); moving out of area and unable to continue telemonitoring (5)	Not reported
Ure et al. (2012)	Not reported	N/A	Not reported	N/A	N/A
Venter et al. (2012)	Not reported	N/A	Not reported	N/A	N/A
Whitten & Mickus (2007) 	Not reported	N/A	46/83 (55%)	Data issues; agency discontinuity; unwillingness to comply with pre- and post-data collection 	Not reported 
Whitten et al. (2009) 	Not reported	N/A	Not reported	N/A	N/A
Wong et al. (2005)	Occurred before randomisation	N/A	2/30 (7%) 	Not reported	Not reported






















2.4.8 Patient barriers to telehealth 






























Technical problems 	Bedra et al. (2013)	Slightly complicated to use the telecare deviceSlightly difficult to use the keypad
	Clark et al. (2007)	Difficulty connecting to the system Multiple attempts to get connectedInability to connect to the system because the system was down Patient difficulty connecting to the system Technical difficulties Technical failure Patient difficulties using the systemCHAT system failure
	de Lusignan et al. (2001)	Equipment failure (3)Battery failure (3)Loss of data in the device memoryConstant buzz on telephone line
	Fairbrother et al. (2014)	Numerous technical difficulties with the technologyExperiencing technical problems with the equipmentRecurrent malfunctions with the peripheral devicesIntrusiveness of the equipment noise and luminosity High frequency of equipment failure reported by patientsNeed for improved technology 
	Finkelstein & Wood (2011)	I don’t like it when it doesn’t fit the screen and I have to scrollI don’t like the controller stick
	Johnston & Weatherburn (2010)	Installation of the equipment was the most common problemRequired assistance with installationWeighing procedure presented a problem 
	Nguyen et al. (2008)	Technical and usability challenges (3) Difficulties accessing Web application Technical issues with access to study websiteDecreased accessibilitySlow loading of the Web applicationUsability challenges with wireless-enabled PDA PDA didn’t allow document of data when left the cityTechnical glitches need to be fixedTechnical problems decreased participant engagement Considerable technical and usability challenges Technical challenges accessing web and using PDAUnreliable wireless coverageInconsistent wireless coverage was problematic
	Pinna et al. (2007)	Non-practicable transmissions (2)Failed transmissions Transmission of NICRAM recordings failed Unreliable transmission of NICRAM recordings Failures of system Technical problems (3)Technical difficultiesTechnical limitations of recording device
	Radhakrishnan et al. (2012)	Inability of the telehealth pulse oximeters to read oxygen saturation Equipment malfunction
	Ure et al. (2012)	Irritations with the technologyThe size and background noise of the computer fan caused some problems System failed to confirm that data had been transmittedTechnical failures were a recurring concernBattery failure in one of the peripheralsSeries of technical hitches Lack of confirmation of data transmission Unfriendly professional interface potentially compromised communication
	Whitten & Mickus (2007)	Data issues Suffered data loss during collection 
	Wu et al. (2005)	Occurrences when the system was not availableSystem downtimes of several days Several server crashes Software problems
Technical anxiety 	Radhakrishnan et al. (2012)	Terminated the use of telehealth due to increased anxiety related to telehealth usageChallenging to some patients and caused anxiety and annoyanceAnxious about performing the telehealth procedure in the morningAnxiety for elderly Increased patient and spousal anxiety due to telehealth usageEquipment problems resulted in anxiety, annoyance, and disenchantment Causative anxietyAnxious personality
	Rahimpour et al. (2008)	Feared and avoided to be confronted with modern technology, eg. HTMSFreeze up when confronted with system, complicated, something fearedPerceived system as a computer and expressed computer anxietyThe system is very hard to use Don’t know what will happen to computer if I press the wrong buttonConcerns on issue of anxiety related to the use of the HTMS Reported fear of using system
	Whitten & Mickus (2007)	Anxiety about working technologyHesitancy about using technology 
Technical support 	Nguyen et al. (2008)	Participants had to install proprietary security software Required remote assistance from technical support Technical support before access to site
	Rahimpour et al. (2008)	Concerned about technical support and maintaining the system System needs to be regularly maintained to make sure it works properly If it needs repair, who is responsible for that

Telehealth process
Difficulty remembering to interact with system 	Clark et al. (2007)	Often forgot to ringReminders to call-in
	LaFramboise et al. (2009)	Difficult to remember to interact with the Health Buddy dailyDifficult to remember to do it
	Nguyen et al. (2008)	Never remembered goal setting or graphing on webLapses in exercise entries
Repetitive process 	LaFramboise et al. (2009)	Perceived content to be boring or monotonousSo repetitiousSame thing every day, got kind of bored with it Didn’t see the point of it, it seemed kind of foolishQuestions were intentionally repetitious 
	Whitten et al. (2009)	RepetitionMonotonous processes
Believed telehealth to be unnecessary 	Clark et al. (2007)	Not much added than current care from doctorDidn't quite get the purpose 
	LaFramboise et al. (2009)	Some believed 6-month time frame was too longLess amount of time in home, and it would do the same amount of goodAt 6-months was ready for it to go
	Radhakrishnan et al. (2012)	IntrusiveCompromised safetyLack of perceived usefulness
	Schmidt et al. (2008)	Unnecessary to continue monitoring after study Considered continuous control as a problemNot needed once accustomed to medication schemeBelieved monitoring is only effective as interim tool Too “invasive” as long-term implementationDid not agree to continuous monitoring
	Seibert et al. (2008)	25% did not wish to continueRedundant questions

Healthcare services
Prefer in-person care 	de Lusignan et al. (2001)	Prefer to see the nurse face-to-face Patients would have rather seen nurse face-to-faceLack of additional benefit from videophone over conventional contact 
	Rahimpour et al. (2008)	Lack of physical presence of a healthcare providerPhysical presence of healthcare provider and face-to-face visits were essentialFace-to-face communication with your doctor is importantImportance of benefits of face-to-face visits with medical doctorWould be better to see the doctor or nurse at home Nothing should stop you from seeing your doctorsHTMS would not be useful for people who live near healthcare services
	Whitten & Mickus (2007)	Loss of personal contact with nursesFelt services best delivered in personFelt medication help was best in person Variety of services that could not be delivered via telehealth services













Technology-related:	Barriers relating to technology, which prevent patients from using or makes it difficult to use telehealth. 
	Technical problems	Issues relating to equipment and technology, including: difficulty connecting to system, equipment failure, loss of data, usability challenges and failed transmissions.	2; 5; 7; 10; 12; 14; 23; 25; 26; 32; 34; 37 
	Technology anxiety	Tendency to feel hesitant, nervous or uneasy about using the technological equipment.	26; 27; 34
	Technical support	Requiring assistance in order to use or continue using technical equipment.	23; 27
Telehealth process:	Barriers relating to the process of telehealth, which prevent patients from using or makes it difficult to use telehealth.
	Believing telehealth to be unnecessary	Not understanding the purpose of telehealth and considering telehealth monitoring to be redundant, too invasive and problematic for long term implementation. 	5; 17; 26; 28; 29
	Difficulty remembering 	Forgetting to interact with the telehealth system and having to be reminded.	5; 17; 23
	Repetitive process	Perceiving telehealth monitoring and content to be boring or monotonous.	17; 35
Healthcare services:	Barriers to telehealth relating to access or use of services delivering healthcare.













2.4.9 Patient facilitators of telehealth 























Improved self-care 	Antoniades et al. (2012)	System helped them manage their COPD better (2)
	Delaney & Apostolidis (2010)	Assisted them in developing a self-care scheduleMonitor has helped me get a routine. It rings and then I do the monitor and take my medsPatient describes his readiness to self-manage his heart failureI feel I will be able to manage it on my own.I know what I have to do to keep things under control	Increased patients’ perceptions of knowledge regarding heart failure self-management
	de Lusignan et al. (2001)	Complied better with medicationFelt devices would alert healthcare professionals to non-compliance
	Domingo et al. (2012)	Positive changes in patients' behavior were observed Improvement in behavior towards self-monitoring of weightPositive impact on patient behavior towards managing their illness Showed positive changes in behaviorPositive changes in patients' self-monitoring behavior and keeping a daily record
	Fairbrother et al. (2013)	Increased knowledge of conditionReinforced their decisions to adjust treatment or seek professional adviceBeneficial in determining their state of health and recognizing illnessHelpful to learn their ‘normal’ range by identifying telemonitoring data trends over timeUsed measurements to inform decisions about their capacity to undertake domestic activitiesIf you have a bad reading you know you need to just take it easyUsed data to validate decision to self-medicate and/or to contact healthcare professionals I can say I do need a doctor or I do need to start these steroidsDetermining state of health was empoweringIt gives me a lot more independenceJustified decisions to adjust treatment or seek professional advice
	Fairbrother et al. (2014)	Helpful to have facility to monitor data trends over timeBeneficial in determining state of healthIt keeps you in the pictureYou know exactly what’s going on from day to daySupported existing efforts to monitor weight and blood pressureHappy to be involvedCompliant in routine monitoring behaviorsStarted to realise that when felt unwell I was able to take another tablet 
	Finkelstein et al. (2010)	Increases self-managementParticipants would review the test results once a week 
	Finkelstein & Wood (2011)	It is helpful to record your symptomsExpressed confidence in the utility of such intervention for their daily self-managementExpressed interest in using such a platform for self-management in the future Useful for realizing how I feel today, it asked very relevant questions for my illness
	Gale & Sultan (2013)	Confidence to self-manage their conditionIncreased confidence to self-manage their condition (4)Feeling more confident about their ability to manage their conditionIt’s made me more confident in myself because I know what’s happeningIt puts you aware of what’s happeningI’ve got my confidence backI think it’s more or less, give me more confidence, like, knowing how I was reactingParticipants’ embodied experience of their condition, building confidence Enabled more proactive management of the condition Improves management of their condition
	Kulshreshtha et al. (2010)	Made them feel more in control of their healthExcellent opportunity to become more aware of my disease conditionWith the program I have a tendency to be diligent about my diet and weight
	LaFramboise et al. (2009)	Daily reminders promoted adherence to a HF management routineYou are automatically tuned inKind of a ritualIt gets to be a habit, and you don’t have to worry about it, you just do itParticipants motivated to follow prescribed regimenEffective for self-managementMotivationMotivated to monitor and manage their heart failure Prompted to be more active in self-management of heart failure Teaches you the main things of how to take care of yourselfMotivated me and got me back on my feetTaught patients how to take care of themselvesMotivates you to take better care of heart problemDidn’t follow HF management guidelines as closely after HB removalHealth Buddy makes you more careful about what you are doingBecome less worried about your weight, after the HB is removed  Don’t follow HF routine as well, without health buddyEffective for self-managementHB enhanced self-management abilitiesDaily questions guided in understanding vigilance for self-managementTeaching and self-management provided a means to improve healthTelehealth improves symptom recognition and symptom management 
	Lovell et al. (2002)	Impact on improving management of chronic diseasePlay an important role in managing healthMore control over managing health 
	Maric et al. (2010)	Web site use was associated with improved self-monitoring skillsNow more concerned with what body is actually doingBetter able to maintain self-management behaviors Better able to more confidently adhere to self-management behaviors 
	Nahm et al. (2008)	Research findings, medication, laboratory tests help manage HF at homeWanted information on research findings, medications, laboratory tests 
	Nguyen et al. (2008)	Improved their self-efficacy for managing dyspneaIncreases in self-efficacy for managing dyspneaDesired to “stay accountable to something or someone” Sense of accountability and commitment
	Piette et al. (2008)	Felt more confident in managing HF self-careMake changes in self-management as a result of the assessments and follow-up I found the system helpful for managing my heart failure symptomsThe system helped me learn how to better manage my heart failureI learned something new about how to take care of myself from the system
	Rahimpour et al. (2008)	Empower patients to manage their health conditions better Helps to manage my condition much better Play a more active role in their health managementEmpowering patients to participate in their health managementPromotes active participation in health management Empowered to perform better self-care, access to useful information Empower patients to improve their self-carePlay more active role in their management Desire to participate in their health managementThe reminder system was appreciated, improved patient compliance System can help me remember to take medications on timeImprove patients’ compliance Improve compliance with medication and treatment
	Seibert et al. (2008)	Helped them be aware of factors for managing their disease Helped them to control and be more aware of their weightTelemedicine unit facilitated self-careImproved self-care Will help them take better care of themselves in future Facilitation of self-careIdentifying important symptoms
	Ure et al. (2012)	Gave them confidence to respond to deteriorating symptoms themselvesEmpowered patients to take responsibility The machine does help you acknowledge that there’s something
	Venter et al. (2012)	Easy access to TH monitoring facilitated self-management Improved ability to manage their conditions
	Whitten et al. (2009)	Allowed for increased independence Helped to feel personally empowered over own health conditionGetting checked every day allowed you to notice and track own healthFacilitated empowerment Sense of control over their healthReported better management of oral medications Telehealth visits kept them on a consistent routineKept them on a regular scheduleHelped establish a personal health monitoring routine Pattern of getting used to doing it daily
Improved health knowledge 	Clark et al. (2007)	Fluid education and other advice helped a lotGained a lot of information and help with aspects I didn't understand 
	Fairbrother et al. (2013)	Support greater understanding of their COPDKnow a lot more about it [COPD] now I knew it was a breathing problem. And I know what causes itNow I know it’s a progressive illness, it goes in different stagesFirst time, they had access to clinical data about their condition Improved understanding of COPD 
	Fairbrother et al. (2014)	Felt better informed and more knowledgeable about their condition Enhanced patients’ knowledge and understanding of their conditionFound it helpful to know their weight, blood pressure and oxygen saturation score 
	Finkelstein et al. (2010)	Educating patients on their condition Increase condition awarenessSystem supports patients in following HF action plans 
	Gale & Sultan (2013)	My oxygen levels today were 95, but were 92 two days ago, 95 is really good, 92’s goodWithout this, I’m going to think, what’s my oxygen levels? Have they gone down or up? You wouldn’t know they’d dropped unless you take the readingsIncreased (medicalised) knowledge and understanding of their condition Able to understand what it’s all about, blood pressure, SBO2s, temperature and weightUnderstanding of how well their body was functioning on a day-by-day basis
	Garcia-Aymerich et al. (2007)	Improved disease knowledgeHelped COPD patients to enhance knowledge 
	LaFramboise et al. (2009)	Daily information about HF made information easier to comprehendHealth Buddy gives health information in smaller pieces over timeRepetition reinforced educational materialSolidified participant understands of disease process and its managementHB content consistent with what participants’ physicians were telling themSmall bits of repeated information enhanced comprehensionHealth Buddy helped to better understand health informationHeart failure knowledge would be improvedHB taught about HF and promoted comprehension and self-managementHB information improved their knowledge of heart failureHB helped to clarify information previously provided by physiciansInformation and repetition made comprehension more understandableDelivers information in smaller, frequent, manageable pieces
	Maric et al. (2010)	Web site made them aware of their symptomsMore aware of whether heart is bothering me or if it’s something elseMade you understand to look for any of the symptoms
	Nguyen et al. (2008)	Small improvements in knowledge of dyspnea management strategiesPositive impact on perception of dyspnea
	Rahimpour et al. (2008)	Become more aware of health conditions Would improve their knowledge about their health problems Learn about your disease and how to manage itClarifies many questions in your mindProvided more accurate and more frequent info about health conditionsAccurate information about our conditions helps a lotImproves patients’ knowledge 
	Seibert et al. (2008)	Better understanding their conditionsUnit helped them better understand their condition 
	Venter et al. (2012)	A deeper understanding of the disease and quick feedbackGained insight into how aspects of their life affected their conditionGained insight into the relationship between medication doses and clinical measurements
Effective health management 	Clark et al. (2007)	Fluid and diet managementExcellent maintained and controlled my weightCHAT helped to maintain stability always spoke highly to doctor about youI lost 6 kg
	Fairbrother et al. (2014)	Changes to medication resulting from telemonitoringTelemonitoring was seen as a lifelineEnhanced quality of patient care.
	Gale & Sultan (2013)	A boon! A god-send!It’s made the world of difference to meBefore telehealth I never knew whether I needed themBefore telehealth it was get up to A&E and admitted to hospitalIf I’d had the equipment then, I’d have picked it upI can see the early warningIf I didn’t have that [telehealth], I wouldn’t know how low I was
	Kim et al. (2012)	Provided significant clinical benefitsReduced number of home visits and hospitalizations
	Kulshreshtha et al. (2010)	The program improved their HF controlThe program helped them stay out of hospital
	LaFramboise et al. (2009)	Effective for management of heart failureA lifesaverHeart failure management would be improvedHealth Buddy literally saved their lives Significantly diminished potentially negative outcomes of heart failurePerceived without Health Buddy they likely would not be here today HB guidance significantly decreased potential HF complicationsWouldn’t be here today if it wasn’t for HB, set me on the right path again If I didn’t have the Health Buddy, I’d probably be deadI called it my life lineHealth Buddy prevented a heart attackParticipants perceived HB be a lifesaver Physicians predicted significant, negative outcomes that did not occurParticipants credited HB for avoidance of negative outcomesEffectiveness for managementHB gave directions for action if experiencing a high-risk symptomIt helped me all the way around. I mean I lost weight and everything else
	Rahimpour et al. (2008)	Playing a preventative role Providing early warning when health conditions were deterioratingIf not feeling too well, you can go back on and recheck your statusCould warn patients at an early stage of health deterioration Provided feedback and awareness of current health conditionsProviding accurate and up-to-date health informationAble to get proper measurements more often and see how I am goingEarly warning of health status deteriorationInform patients about health status more often and more accuratelyKnow whether own body is functioning well from daily measurements Informed about health status, and regularly aware of the results Reduce number of emergency department visits and hospital admissions Provided early warning of health status deterioration Possible to know problem at beginning and avoid emergencyReduce number of medical practitioner visits Don’t have to go (to the doctor) frequentlyReducing number of medical and ED visits and hospital admissionsMay reduce the use of emergency services and hospital admissionsDecrease the number of medical visitsDecrease in emergency department utilization and hospital admissions
	Ure et al. (2012)	Earlier recognition of exacerbationsTechnology able to detect early signs of an exacerbationMachine can tell patient is ill even before he knows it himselfObjective measure which could distinguish those symptoms which needed clinical attention Validated the decision to seek help
	Whitten et al. (2009)	Improved ability to engage in activitiesMore energy at the end of the projectReported significant improvement across an array of areas Improvements made in patient clinical outcomes Improvements in shortness of breath, management medicationsDecreased complications with swelling in the legs and ankles Needed to sit down and rest less frequently throughout the dayWalking or climbing the stairs became less of a challengeExperienced fewer incidents of shortness of breathLess likely to be tired, fatigued, or low on energyDecreased need for hospitalizationExperienced fewer treatment side effectsEnhanced mobilityIncreased sense of energy Physical, behavioral, and emotional improvementsExperienced positive symptom changesProvided in-depth and detailed informationGot much more consistent evaluations from the machines

Healthcare Services
Increased access to care 	Bowles et al. (2011)	Expressed satisfaction in areas associated with access to care Felt better prepared for how to contact their nurse
	Clark et al. (2007)	Improved accessibility to specialist care CHAT team organized deafness aids and phone so I have ongoing benefits
	Delaney & Apostolidis (2010)	I know the nurse will call if something is wrongIf I have gained weight, I always knew she [nurse] would call
	de Lusignan et al. (2001)	Telemedicine makes it easier to get medical care Reassuring to patient know that they had ready access to help
	Fairbrother et al. (2012; 2013)	If anything goes wrong, you can get in touch with them any time you want Frequency of interaction between professional and patientIf I need anything at all I've just to phone up ... it's a good serviceI've got somebody feeding back and talking to meGreater accessibilityAccessibility of telemonitoring service Increased accessibility of telemonitoring serviceAccessibility (4)
	Fairbrother et al. (2014)	Continuous practitioner surveillance and supportLets telemonitoring nurse know exactly what’s going onIf something wrong, they are going to pick it up right awayIf something goes wrong, they’ll phone meConstant practitioner surveillance (2)
	Gale & Sultan (2013)	Legitimizing contact with healthcare professionals (5)The contact patients did have was more responsive and appropriateNurses telephoned or made a visit when they were really neededI can get in touch with respiratory team and they’ll check the readingsThey will come out if you ask them to… no problemThey’re on the phone and within a couple of days you’ve got all your resultsFelt they were able to contact the respiratory teamMore appropriate support from health professionalsAble to contact the respiratory team without wasting their timeValued the ‘connection’ that the telehealth brought with the respiratory nursesSeen as a benign form of surveillanceI felt I was being monitored, I felt like a connection to the respiratory teamAt the other end of the line there was a real personI know there’s someone at the other end of that line that can help meFeeling of connectionProviding a connection to their healthcare professionals that they felt comfortable with    Daily sense of connection with the respiratory team, mitigating feelings of loneliness 
	Johnston & Weatherburn (2010)	The nurse wanted to keep an eye on meFailure to take reading would be noticed by the staff at the call center
	Kim et al. (2012)	Ability to quickly connect to a nurse Receive swift responses to their concerns and questions 
	Maric et al. (2010)	Felt connected to their healthcare professionalFelt connected to medical careNotified you if something was wrong
	Piette et al. (2008)	Links patients more closely with their care teams I liked the support that I received using the assessment calling system
	Rahimpour et al. (2008)	Would improve access to medical services Helpful, really hard to ring up a doctor and get them to come and see youImproving access to healthcare servicesWould improve access to healthcareImprove access to healthcare services
	Ure et al. (2012)	Facilitation of access to professional adviceEnsured a prompt appointmentIt would throw up to somebody right away that you need attentionIf something was wrong I’d get a phone call from the surgeryGet hold of a doctor if their readings showed I needed a doctorA single responsive point of access to support was seen as important in ensuring issues were Dealt with promptlyOvercome barriers to arranging a timely appointmentEnabled them to seek professional help. Improving access to professional care
	Venter et al. (2012)	Results were being monitored regularly by the nurse The nurse would get in contact if worrying trends developed
	Whitten & Mickus (2007)	Increases access to careIncreased contact with providers is primary benefit
	Whitten et al. (2009)	Allowed for immediate health informationImmediate health information via device If something comes up, it’ll tell you right awayThey can get the news quickerThe nurse could see from the signs you were sick and call  
Happy/ confident in nurse advice 	Clark et al. (2007)	CHAT nurses were great Fluid education and other advice helped a lotConfidence in the advice CHAT nurse offeredHappy with amount of interaction nurse had with family and othersExpert advice came into our home The nurses were not pushy 
	Delaney & Apostolidis (2010)	Describe their nurses as ‘‘knowledgeable,’’ ‘‘competent,’’ ‘‘caring,’’ and ‘‘outstanding’’ Trust developed in nurse-patient relationship My nurse was great, and I trusted herIt was good having the same nurse who knew so much about heart failureExpertise and caring of cardiac nurseI looked forward to nurse visits, she took the time to make sure I understood my HFShe [nurse] was always so friendly and caring’Having the nurse go over it with me
	de Lusignan et al. (2001)	Nurse able to address what was bothering patientNurse cared about patient as a person I felt I could talk about anything with the nurse The nurse knew what she was doingNurse was sorting our small problems
	Fairbrother et al. (2012)	Patients commented favorably on the approachability of telemonitoring professionalsGet to know their designated telemonitoring professional and form bonds of trust with themPersonalized help, advice and support provided by telemonitoring professionalsTelemonitoring professionals helpful intermediary between themselves and their GPValued relationship continuity within telemonitoring provisionTrusted patient-practitioner relationships developed quickly Greatly appreciated the efforts of telemonitoring professionals to bridge service difficulties Professionals facilitated contact with GP and organized anticipatory medicine at home
	Kim et al. (2012)	Emotional support (2)Providing detailed explanations, accurate instructions for device usage (2)
	Nguyen et al. (2008)	Received support from nurses needed to start/maintain exercise programPositive experience with program, especially study nurse interactions Feedback and motivational support on self-management from nurses Fostered positive relationship between participants and nursesNurses showed genuine interest in participants’ well-being Nurses motivational techniques reinforce confidence in self-management Positive nurse–patient collaborative increased engagement in exercise 
As good/better than in person care 	Fairbrother et al. (2012; 2013)	Relationship between patients and professionals bridged barriers existing in usual careTelemonitoring professionals liaise with GPs to arrange medical helpI'd say you get better serviceTelemonitoring professional says I think you're needing to speak to the doctorShe's just giving me a warning that she's going to get the doctor to phone meBetter attention with telemonitoring
	Gale & Sultan (2013)	I’m not going to know without itIf they take out tomorrow… and I go back to, have to rewire the panic button up againAm I going to be calling the girls [nurses] out more, am I going to be in hospital more
	Rahimpour et al. (2008)	Feel more comfortable at homeWould prefer to take their measurements themselves Like our doctors but don’t want to see them too oftenVery helpful for people that are homeboundPreferred to use system and take measurements on their own 
	Whitten & Mickus (2007)	No strong belief that in-person is superior to telehealth visitsNo services necessarily best delivered in person 

Patient variables
Convenient 	Bedra et al. (2013)	Self-testing took very little time Program would not interfere with usual activities
	Clark et al. (2007)	Decreased travelling (reducing travel to healthcare services)Fantastic system if you live away from townDiary is very useful and is used for checking back on GP appointments etc
	Finkelstein 2010 (3)	Self-testing took very little timeSelf-testing would not interfere with usual activitiesSystem’s convenience
	Finkelstein & Wood (2011)	Self-testing process would not interfere with their usual activities Able to use the system at least few times a week
	LaFramboise et al. (2009)	Convenient (3) Having Health Buddy in home was not time consumingAnytime of the day option for interaction was convenient
	Maric et al. (2010)	The Web site was useful for patient monitoringI found the website useful
	Rahimpour et al. (2008)	More convenient than other methods of healthcare deliveryLess travellingTime saved (2)Fewer medical visits Really convenient (2)Don’t have to travel frequently to see doctor, he’s got all records and dataConvenienceConvenient to have HTMS available Don’t need to visit doctor as often 
	Ure et al. (2012)	Avoiding the need to travel to the surgeryPrescriptions sent to chemist and delivered direct
	Whitten et al. (2009)	Easier and more convenientEnjoyed the luxury of staying in their homes 
Peace of mind 	Bedra et al. (2013)	Felt safer knowing that they are monitored by the system at homeFeel safer while monitored by the system
	Delaney & Apostolidis (2010)	Made patients feel secureI feel safe with the monitor. It takes my weight and blood pressure every morning
	Fairbrother et al. (2012; 2013)	Sense of reassurance in having someone ‘watching over them’It makes you feel like somebody’s looking after youYou’ve got the confidence that they're going to get something doneProvided a sense of reassurance and supportWhen I’ve got it bad it’s great to know that you can just take a reading Reassurance of feeling constantly ‘watched over’ by telemonitoring professionals 
	Fairbrother et al. (2014)	Felt reassurance Sort of reassurance that Big Brother’s watching me and even perhaps they can look after me It’s a safety netFelt reassurance in having someone watching over themVirtual safety net that provided peace of mindFelt reassurance arising 
	Gale & Sultan (2013)	Peace of mind (4)Brought them ‘peace of mind’It settles your mind more than anything…It does save me a lot of aggro You think to yourself, I’m having a good day todayFelt by the participants to be really important for managing anxiety and depressionIt’s stopped me pressing the panic button so oftenI’ve been more relaxed, if you like, and contentPeace of mind syndrome, it relaxes you a lotAlleviate feelings of anxiety or panicBrought feelings of peace of mindGreater peace of mind (2)
	Radhakrishnan et al. (2012)	Sense of security in being monitored by telehealth dailyFelt reassured with daily telehealth monitoringSense of security/ peace of mindReassurance to family members
	Rahimpour et al. (2008)	Improved peace of mindCould give them peace of mind Peace of mind (4)Don’t have to worry about my health as muchDefinitely keep a lot of people less worriedBy cutting down the stress, it takes their fears awayMore relaxed because they know exactly what’s happening to them
	Ure et al. (2012)	Reassurance of being monitored The telemonitoring system ‘watched over’ and ‘looked after’ themReassured by the idea that the system could detect impending exacerbations 
	Venter et al. (2012)	Felt reassured by the presence of the monitor in their homeIncreased sense of confidence and well-being
	Whitten et al. (2009)	Worried less in general Felt safer Decreased worryFelt more confident when participating in telehealth monitoring

Technology-related
Ease of use 	Antoniades et al. (2012)	Found the home monitoring system easy to useDescribing the telemonitoring system as easy to useComfortable using home monitoring in their care
	Bedra et al. (2013)	Not complicated to use the telecare device Not difficult to use the keypad 
	Clark et al. (2007)	Ease of getting connectedFound telecare devices easy to use
	Finkelstein et al. (2010)	Not difficult to work with the computerSystem’s ease of use
	Finkelstein & Wood (2011)	Controls were simpleSelf-testing process was not complicated 
	Kulshreshtha et al. (2010)	Equipment was easy to useEquipment was simple and easy to use
	LaFramboise et al. (2009)	Technologically easy to use (3)Found the Health Buddy easy to useHealth Buddy was easy to useFound the technology relatively easy to useHealth Buddy was not technologically intimidating Health Buddy did not present technological challengesAnyone can use health buddyPositive comments related to technological ease of use 
	Lovell et al. (2002)	Patients responding favorably on its ease of useAll patients (100%) found the system easy to useFew or no problems with the operation of the system
	Maric et al. (2010)	Web site was easy to use (4)
	Nahm et al. (2008)	eHealth program was easy to useDesign of the prototype Web module was evaluated favorably 
		











































Table 2.9 Facilitators of telehealth 

Facilitator	Definition	Paper Number
Health management: 	Facilitators of telehealth that relate to improved health or improved management of health condition. 
	Improved self-care	Empowers patients to manage their health condition better, as it makes them more careful and more concerned about their health. It allows them to play a more active role in their health management, thus leading to improvements in symptom recognition and symptom management. 	1; 6-13; 16; 17; 20-24; 27; 29; 32; 33; 35 
	Improved health knowledge	Educates patient about their health, by providing more accurate information in smaller pieces over time, which helps to reinforce material, consequently giving patients a better understanding and awareness of their condition. 	4; 5; 9-11; 13; 17; 21; 23; 27; 29; 33
	Effective health management 	Patients perceive telehealth to be a lifesaver, as it helps maintain health stability and leads to improvements in patient clinical outcomes. Plays a preventative role and diminishes potentially negative health outcomes.	5; 10; 13; 15-17; 27; 32; 35 
Healthcare services:	Facilitators of telehealth relating to access or use of services delivering healthcare.
	Improved access to care	Healthcare professionals are able to review the results of patient self-testing immediately, and see any early warnings of health status deterioration, thus reducing the number of emergency department visits and hospital admissions.	3; 5-7; 9; 10; 13-15; 21; 24; 27; 32-35 
	Happy/ confident in nurse advice 	Patients receive feedback and focused motivational support on self-management from the nurses and the nurses are able to address any problems patients have.   	5; 6; 7; 9; 15; 23
	As good/ better than in person care 	Care received through telehealth is seen to be as good as a visit from the nurse and patients prefer to take their measurements themselves at home, as they feel comfortable there.	9; 13; 27; 34
Patient variables:	Facilitators relating to patients’ beliefs about the benefits of telehealth.
	Convenient 	Telehealth is more useful and convenient than other methods of healthcare delivery, as it takes very little time and does not interfere with usual activities. Patients also benefit from decreased travelling, time saved, and fewer medical visits.	2; 5; 11; 12; 17; 21; 27; 32; 35 
	Peace of mind (regarding health) 	Patients feel safer and more confident when participating in telehealth monitoring. They are informed about their health status, and kept regularly aware of the results, therefore they get to know whether their body is functioning well, and don’t worry about their health as much.	2; 6; 9; 10; 13; 26; 27; 32; 33; 35
Technology-related:	Facilitators relating to technology, which make it easy for patients to use telehealth.




2.4.10 Appraising the quality of evidence
According to the quality criteria applied, 11 studies were classified as high quality, 23 were categorised as moderate quality and three were classified as low quality (see Table 2.4). One high quality study reported a refusal rate for telehealth participants only, with 48% declining to participate (Schmidt et al., 2008). Seven moderate quality studies reported refusal rates for telehealth participants only, with an average of 31% (range: 4%-71%) refusing telehealth (Bowles et al., 2011; Delaney & Apostolidis, 2010; Domingo et al., 2011; Domingo et al., 2012; Kulshreshtha et al., 2010; Louis et al., 2002; Maric et al., 2010; Piette et al., 2008). One high quality and four moderate quality studies provided reasons for participant refusals (Bowles et al., 2011; Domingo et al., 2011; Domingo et al., 2012; Kulshreshtha et al., 2010; Maric et al., 2010; Schmidt et al., 2008). Demographics for refusals were provided by one high quality and two moderate quality studies (Domingo et al., 2011; Domingo et al., 2012; Kulshreshtha et al., 2010; Schmidt et al., 2008). Six high quality studies reported participant withdrawals from the study, with an average of 20% (range: 4%-48%) of participants who agreed to participate subsequently withdrawing (Clark et al., 2007; LaFramboise et al., 2009; Pinna et al., 2007; Schmidt et al., 2008; Seibert et al., 2008; Spaeder et al., 2006). Fifteen moderate quality studies reported participant withdrawals from the study, with an average of a 23% (range: 5%-55%) withdrawal rate (Antoniades et al., 2012; Bowles et al., 2011; Casas et al., 2006; de Lusignan et al., 2001; Domingo et al., 2011; Domingo et al., 2012; Garcia-Aymerich et al., 2007; Kim et al., 2012; Kulshreshtha et al., 2010; Lewis et al., 2010; Louis et al., 2002; Maric et al., 2010; Nguyen et al., 2008; Trappenburg et al., 2008; Whitten & Mickus, 2007; Wong et al., 2005; Wu et al., 2005). Two high quality and 12 moderate quality studies provided reasons for participant withdrawal (Antoniades et al., 2012; Casas et al., 2006; Clark et al., 2007; de Lusignan et al., 2001; Domingo et al., 2011; Domingo et al., 2012; Garcia-Aymerich et al., 2007; Kim et al., 2012; Kulshreshtha et al., 2010; LaFramboise et al., 2009; Lewis et al., 2010; Louis et al., 2002; Maric et al., 2010; Nguyen et al., 2008; Trappenburg et al., 2008; Whitten & Mickus, 2007). One moderate quality study provided demographics for withdrawals (Maric et al., 2010).

The most frequently reported barriers to telehealth acceptance in the high quality papers were: Technical problems (Clark et al., 2007; Fairbrother et al., 2014; Pinna et al., 2007; Ure et al., 2012); and believing telehealth to be unnecessary (Clark et al., 2007; LaFramboise et al., 2009; Schmidt et al., 2008; Seibert et al., 2008). Among the moderate quality papers, the most frequently reported barriers to telehealth acceptance were: Technical problems (de Lusignan et al., 2001; Finkelstein & Wood, 2011; Nguyen et al., 2008; Radhakrishnan et al., 2012; Whitten & Mickus, 2007; Wu et al., 2005); and preference for in-person (de Lusignan et al., 2001; Whitten & Mickus, 2007; Whitten et al., 2009). The most frequently reported facilitators of telehealth acceptance reported in the high quality papers were: Improved self-care (Fairbrother et al., 2014; Gale & Sultan, 2013; LaFramboise et al., 2009; Nahm et al., 2008; Rahimpour et al., 2008; Seibert et al., 2008; Ure et al., 2012); improved health knowledge (Clark et al., 2007; Fairbrother et al., 2014; Gale & Sultan, 2013; LaFramboise et al., 2009; Rahimpour et al., 2008; Seibert et al., 2008); and effective health management (Clark et al., 2007; Fairbrother et al., 2014; Gale & Sultan, 2013; LaFramboise et al., 2009; Rahimpour et al., 2008; Ure et al., 2012). Among the moderate quality papers, the most frequently reported facilitators of telehealth acceptance were: Improved self-care (Antoniades et al., 2012; Delaney & Apostolidis, 2010; de Lusignan et al., 2001; Domingo et al., 2011; Domingo et al., 2012; Fairbrother et al., 2012; Fairbrother et al., 2013; Finkelstein et al., 2010; Finkelstein & Wood, 2011; Kulshreshtha et al., 2010; Maric et al., 2010; Nguyen et al., 2008; Piette et al., 2008; Venter et al., 2012; Whitten et al., 2009); and increased access to healthcare (Bowles et al., 2011; Delaney & Apostolidis, 2010; de Lusignan et al., 2001; Fairbrother et al., 2012; Fairbrother et al., 2013; Kim et al., 2012; Maric et al., 2010; Piette et al., 2008; Venter et al., 2012; Whitten & Mickus, 2007; Whitten et al., 2009). 

2.5 Discussion
The aims of the review were to assess the levels of uptake, refusal, and abandonment of home telehealth and to identify the factors that influence whether patients with a diagnosis of heart failure and/or COPD accept or refuse and sustain using or abandon telehealth. Overall, studies reported that almost one third of the patients who were eligible to receive telehealth refused to participate, and one fifth of patients who agreed to take part in the studies later withdrew their consent. Studies showed a wide range of both refusals (4% - 71%) and withdrawals (4% - 55%). Twenty-one studies reported participant withdrawals from the study, relating to people offered telehealth only, however only eight studies reported participant refusal rates, therefore levels reported in this review may not be reflective of the whole picture, owing to the small sample. Five out of eight studies documented reasons for refusals to participate and 14 out of 21 studies provided reasons for participant withdrawals. However, study reports did not go into great detail, meaning that caution is warranted in interpreting these reports as accurate accounts of participants’ reasons for refusing or withdrawing. Limited details were provided regarding the demographics of patients who refused to participate, or withdrew. Although 23 studies commented on participant refusals and/or withdrawals, only four studies provided some form of demographic data for these participants. From the data provided by these studies it appeared that there were very few differences in relation to the age and gender of people who refused compared with participants who accepted. However, only one study reported details about the demographics of the participants who withdrew, meaning it is difficult to draw any comparisons between the participants who accepted a telehealth intervention and those who withdrew from the intervention.    

2.5.1 Participant refusals and withdrawals 
The refusal and withdrawal rates in the current review cannot be compared with studies of other interventions because papers do not consistently report refusal or withdrawal rates (Elzen, Slaets, Snijders, & Steverink, 2008). This is problematic; because there is no benchmark rate of refusal or withdrawal against which interventions can be compared. Moreover, some reporting guidelines are not as explicit as others, for example the SQUIRE (Standards for Quality Improvement Reporting Excellence) guidelines do not state that information relating to intervention acceptance and withdrawal should be recorded (Ogrinc et al., 2008), whereas the CONSORT (Consolidated Standards of Reporting Trials) guidelines state that authors should report losses and exclusions after randomisation for each group, together with reasons (Schulz, Altman, & Moher, 2010). Thus, in order to assess the generalisability and comparability of interventions, all reporting guidelines should explicitly state the need for clear and detailed reporting of participant refusals and withdrawals, particularly after randomisation (Toerien et al., 2009). Furthermore, uptake and withdrawal may be impacted by the health status of the individual. For example, patients who are very unwell and those who are relatively well may not want to use telehealth because they think either that they are too ill to use it or not ill enough, and therefore refuse or abandon telehealth. Thus, papers need to report more contextual information, such as health status, so that patients can be compared with their counterparts. The majority of papers included in the review were RCTs, where patient withdrawal from interventions has been found to be lower compared with practice (Christensen, Griffiths, & Farrer, 2009). RCTs are generally expensive to conduct, and so patients who are believed to have the ability and motivation to complete the intervention are more likely to be selected to participate (Bjoernshave, Korsgaard, & Nielsen, 2010). The RCT studies included in the current review may therefore under-estimate levels of abandonment compared to practice, as they may have included people who were selected as being more likely to complete the trial. 

2.5.2 Patient barriers to telehealth 
The review identified seven individual patient barriers to telehealth acceptance and nine individual patient facilitators of telehealth acceptance. Barriers and facilitators were identified across all study designs; however the majority of barriers and facilitators were identified in the qualitative or mixed methods studies. This is most likely explained by the fact that qualitative studies are better able to identify patient reported barriers and facilitators (Mills et al., 2006), as they tend to assess patient perceptions. The most frequently reported barriers to telehealth were: Technical problems, believing telehealth to be unnecessary, and a preference for in-person care. Patients find it difficult to use or understand technology and many experience technical difficulties when using telehealth (Hopp et al., 2006; Lopez, Mathers, Ezzati, Jamison, & Murray, 2006). These complaints may be explained by the fact that according to a hospital administrator, “people have a natural resistance to change and patients are reluctant to try something new” (Hopp et al., 2006). Consequently, patients often decide to decline or quickly abandon telehealth, as a result of the technical problems that occur, or are expected to occur. Patients also deem traditional communication via face-to-face contact between nurses and patients to be more natural, free and unrestrained, as compared to telehealth interactions (Hopp et al., 2006; Whittaker & O’Conaill, 1997). To overcome these patient barriers to telehealth, it would be useful for healthcare professionals to ensure that patients, who are being offered telehealth, understand why they are being asked to use it and the benefits it can provide. Furthermore, the recent whole systems demonstrator evaluation study found satisfaction with telehealth equipment to be one of the main predictors of continued participation in the whole systems demonstrator trial (Rixon et al., 2013). Therefore, it would be advantageous to verify that patients are able to use the telehealth equipment competently and that any problems they encounter are resolved as quickly as possible, in order to minimise negative perceptions. It may also be useful for healthcare providers to offer telehealth to patients at an earlier stage, in order to avoid patients becoming accustomed to in-person visits from healthcare professionals. However, both healthcare professionals and researchers should also be aware that telehealth is not ideal for all patients and that some may never want to use telehealth or be well enough to use the equipment. 

2.5.3 Patient facilitators of telehealth 
The most frequently reported facilitators of telehealth were: Improved self-care, increased access to healthcare, and improved health knowledge. Patients think telehealth enables them to better manage their health, by giving them better physiological control (Biermann, Dietrich, & Standl, 2000; Dansky, Palmer, Shea, & Bowles, 2001; Whitlock et al., 2000; Piette, Weinberger, Kraemer, & McPhee, 2001; Tsang et al., 2001). Telehealth also increases patients’ health knowledge, as it gives them a better understanding of their medical condition (Gellis et al., 2012). Patients also appreciate the fact that telehealth can facilitate a quick response to any health problems (Maric et al., 2010). In order to improve uptake and sustained use, providers should consider communicating these facilitators of telehealth to patients. Patients should be informed that telehealth could help to educate them about their health condition, lead to improved self-care and can also provide better access to healthcare professionals. 

2.5.4 Appraising the quality of evidence
In the current review, the quality of included studies was assessed using the CASP critical appraisal checklists, which address the key domains of methodological quality. Despite several studies in the current review having methodological weaknesses, there were no major differences in the reporting of participant recruitment by all of the 37 included studies, as compared with those reported by the 11 high quality studies. Participant refusal rates were greater in the high quality studies, as compared to the moderate quality studies; however only one high quality study reported the refusal rate for telehealth participants only, in comparison to seven moderate quality studies. Thus, it could be argued that some of the studies which were regarded as being high quality were not actually that, but rather they were written up in a high quality way. Furthermore, almost all of the barriers and facilitators that were identified as being the most reported when including all studies regardless of methodological quality were each reported in multiple high quality papers. Thus, it appears that the quality of the papers did not have a major effect on the reported results with respect to the barriers and facilitators of telehealth. 

2.5.5 Strengths and limitations
To my knowledge, this is the first systematic review to examine levels of home telehealth refusal and abandonment and the factors that influence heart failure and/or COPD patients’ decisions to accept, refuse or sustain using telehealth. A potential limitation of the present review relates to the issue of publication bias. For this review, I relied on the information that was provided in published literature only, therefore, I could have missed important grey literature. However, the problem with grey literature is that some associations or organisations can publish reports and working papers that have their own political or social agendas, thus the validity of evidence may be questionable as a result of selective reporting (Hopewell, McDonald, Clarke, & Egger, 2007). Secondly, mobile phone-based interventions were excluded because mobile-based systems are currently not a mainstream means of delivering home telehealth. However, mobile phones are increasingly taking the place of fixed-line phones at home, and telehealth applications on mobile phones look likely to become a viable alternative for home telehealth in the future. A third limitation is that information has only been obtained from research studies, where patients may have been selected to participate on account of being more likely to engage in sustained use of telehealth. Furthermore, the refusal rates in these studies may be more representative of patients refusing to take part in a trial, rather than refusing telehealth per se. A fourth limitation is that it is difficult to differentiate between the facilitators relating to uptake or sustained use, as it is unknown whether the advantages of telehealth, specified by patients, apply to their decision to accept or sustain using telehealth. 

2.5.6 Conclusions






CHAPTER 3. Study 1: An Interpretative Phenomenological Analysis of Patients’ Experiences of Home Telehealth

3.1 Abstract
Identifying the factors that affect whether or not a patient decides to continue using telehealth is crucial to the goal of mainstreaming telehealth. However, studies to date have only assessed the perceptions of patients who: are not currently using telehealth, have used telehealth in experimental sessions, or are enrolled in a trial.  The study presented in this chapter sought to address the limitations of previous studies by exploring heart failure and COPD patients’ beliefs and perceptions regarding their ongoing use of home telehealth. Semi-structured interviews were conducted with 27 patients who had been offered telehealth by their primary/specialist healthcare provider and were all currently using telehealth at the time of the interview. All interviews were analysed using interpretative phenomenological analysis. Five superordinate themes are presented: perceiving benefits of ‘being watched over’ as providing peace of mind, learning about health condition and the impacts on self-management behaviour, active engagement in health service provision and better access to healthcare, valuing in-person care, and difficulties arising from the mechanical nature of telehealth. Home telehealth is generally described in positive terms by users; however patients still value face-to-face contact with healthcare professionals. The positive aspects of home telehealth, such as better access to healthcare and providing peace of mind could be communicated to prospective users in order to improve uptake. Similarly, minimising technical issues prior to deployment, ensuring swift technical support, and maintaining occasional visits from healthcare professionals are likely to facilitate sustained use. 

3.2 Introduction
Chapters 1 and 2 reviewed evidence suggesting that home telehealth can provide significant benefits for heart failure and COPD patients, including reduced emergency department visits, hospital admissions and in-patient hospital days (Inglis et al., 2010; McLean et al., 2011a; Polisena et al.. 2010a; Polisena et al., 2010b). However, despite these potentially positive effects, the decision to offer telehealth is currently based on an informal scrutiny of demographic and clinical variables by the referring clinical staff in community and primary care settings, and the way in which clinical staff help patients decide whether to use telehealth is not standardised (Taylor et al., 2014). Even when telehealth is offered, 32% of heart failure and COPD patients refuse it and 20% of patients who accept telehealth later abandon it (Gorst, Armitage, Brownsell, & Hawley, 2014). Identifying the factors that affect whether or not a patient decides to take up and continue using telehealth is therefore crucial to the goal of mainstreaming telehealth.
 
Patient involvement in telehealth research is currently lacking, with most studies only exploring patient focused outcomes as a secondary concern (e.g., Gorst et al., 2014).  However, the available evidence suggests that telehealth leads to improved self-management by heart failure and COPD patients, as it empowers them to manage their health condition better, increases their access to healthcare, and gives them a better understanding and awareness of their condition (Gorst et al., 2014; Inglis et al., 2010).  Conversely, technical problems, patient preference for traditional in-person care and believing telehealth to be redundant represent significant barriers to using telehealth (Gorst et al., 2014; Greenhalgh et al., 2013; Procter et al., 2014; Sanders et al., 2012).  Although these potential facilitators and barriers to the use of home telehealth have been identified, many studies that assess patient perceptions suffer limitations with respect both to sampling and data analysis.  

To date published research assessing patient perceptions of telehealth has recruited patients who had: (a) no direct experience of telehealth (Rahimpour et al., 2008), (b) only used the telehealth equipment for the purpose of a research experiment (Schmidt et al., 2008; Whitten et al., 2009; Whitten & Mickus, 2007), (c) finished using telehealth up to two years prior to questioning (LaFramboise et al., 2009), and/or (d) been selected from participants already in a telehealth trial (Fairbrother et al., 2013). These limitations are important because the perceptions of people currently using telehealth are more pertinent to the issue of mainstreaming telehealth than the perceptions of people who have only used telehealth experimentally or who stopped using it some time ago. As mentioned in the previous chapter, it is also difficult to distinguish patients’ views about participating in a trial from their views about telehealth per se.  

A second limitation that the present research seeks to address concerns data analysis: Previous studies assessing patient perceptions of telehealth have typically used content, framework or thematic analysis to analyse their data (Fairbrother et al., 2014; Gale & Sultan, 2013; Radhakrishnan et al., 2012; Ure et al., 2012). This is potentially problematic because content, framework or thematic analyses can miss important details about patients’ experiences, understandings, perceptions and views of telehealth (Smith & Osborn, 2008). The present study will address this issue by conducting an IPA of the data; in comparison with other analytic approaches, IPA allows “more room for creativity and freedom” (Willig, 2008, p.73). 

3.2.1 Aim





The study received ethical approval from the NHS South Yorkshire Research Ethics Committee. A total of 175 potential participants at three healthcare regions in the north of England were invited to participate in the research. Potential participants were patients in the relevant healthcare regions who had heart failure and/or COPD and were currently using telehealth to manage their health condition. In the initial stages of recruitment, 35 potential participants were approached by their primary/specialist healthcare provider. During the course of providing medical care, the community matron, specialist heart failure nurse, or specialist respiratory nurse introduced the study and sought the patient's permission to be contacted by researchers.  A further 140 potential participants were approached through the use of a recruitment letter and accompanying information sheet (see Appendix 3.1), which was mailed out by the healthcare providers on behalf of the research study to all eligible patients. When a patient opted in, I phoned them to explain the purposes of the research, confirm their continued interest, answer any questions and arrange a convenient time to conduct the interview in their home. At the interview I further described the research, provided participants with an information sheet, and the opportunity to ask questions. If patients wished to participate, then they would offer written consent (see Appendix 3.2 for consent form), alongside permission to record the event prior to the interview commencing. 

3.3.2 Participants
Twenty-seven patients who were using telehealth participated in the research (see Table 3.1). Participants’ names have been replaced with pseudonyms, in order to conceal patient identities. The participants included 14 women and 13 men, with ages ranging from 53 to 87, with a mean age of 71 years. This age range is representative of the wider population of heart failure and COPD patients (Devereux, 2006; Mosterd & Hoes, 2007). Seventeen patients lived with their spouse and 10 patients lived alone. Nine patients had heart failure, 14 patients had COPD and four patients had both heart failure and COPD. Fourteen of the 27 patients also had other comorbidities. On average, patients had been diagnosed with having heart failure for 2 years and 9 months, with length of time since diagnosis ranging from 6 months to 8 years. Regarding COPD, the length of time since diagnosis ranged from 3 to 20 years (mean = 8 years and 11 months). 





Table 3.1 Demographic data for patients who participated in the study






Jacqueline	87	Female	HF/ COPD	Number of years	Yes	Alone
Lenny	76	Male	COPD	8 years	No	With spouse
Lillian	64	Female	COPD	12 years	Yes	Alone
Liz	68	Female	HF/ COPD	HF – 2 yearsCOPD – 10 years	Yes	With spouse
Jemima	77	Female	HF	2.5 years	Yes	Alone

















*HF = heart failure














Table 3.2 Telehealth monitoring information for patients who participated in the study
Patient Pseudonym	Length of time with telehealth	Equipment used	Frequency of monitoring	Healthcare professional who interacts with patient
Samuel	Unknown	Small	Every weekday morning	Community matron
Marvin	24 months	Small	Every weekday morning	Community matron
Louise	12 months	Small	Every weekday morning	Community matron
Marjorie	15 months	Small	Every weekday morning	Community matron
Phillip	Unknown	Small	Every weekday morning	Community matron
Jacqueline	12 months	Small	Every weekday morning	Community matron
Lenny	24 months	Small	Every weekday morning	Respiratory nurse
Lillian	12 months	Small	Every weekday morning	Community matron
Liz	24 months	Small	Three mornings a week	Community matron
Jemima	24 months	Small	Every weekday morning	Community matron
Dennis	9 months	Large	Every evening	Community matron
Matthew	36 months	Large	Every evening	Community matron
Nina	Unknown	Large	Every morning	Community matron
Barbara	6 months	Small	Every weekday morning	Community matron
Bob	30 months	Small	Three mornings a week	Community matron
Cathy	9 months	Small 	Every weekday morning	Respiratory nurse
Collette	6 months	Large	Every morning	Community matron
Eleanor	21 months	Large	Every morning	Community matron
Gail	36 months	Large	Every morning	Community matron
Gertrude	9 months	Small	Every morning	Respiratory nurse
Eric	12 months	Small	Every weekday morning	Community matron
Julie	5 months	Small	Every weekday morning	Heart failure nurse
Bill	12 months	Small	Every weekday morning	Community matron
Roger	8 months	Small	Every weekday morning	Heart failure nurse
Albert	18 months	Small	Every weekday morning	Heart failure nurse
Daniel	6 months	Small	Three mornings a week	Community matron
Raymond	12 months	Small	One morning a week	Community matron

Figure 3.1 Image of small sized telehealth equipment
 (​http:​/​​/​www.google.co.uk​/​url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http:​/​​/​www.buildingbetterhealthcare.co.uk​/​technical​/​article_page​/​Q_and_A_The_future_role_of_telehealth_technologies​/​71445&ei=lYmEVa-vDKqu7gab9I-wAw&psig=AFQjCNGQusu2sjwb4-Mb8ylONmqw8fAvxg&ust=1434835354185694​)

Figure 3.2 Image of large sized telehealth equipment
 (​http:​/​​/​www.google.co.uk​/​url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http:​/​​/​galleryhip.com​/​telehealth.html&ei=DImEVeDfHaXY7AaK0qSADg&psig=AFQjCNGQusu2sjwb4-Mb8ylONmqw8fAvxg&ust=1434835354185694​)
3.3.3 Procedures









Table 3.3 Semi-structured interview template

General demographic questions:
	Do you live alone?
	How old are you?
	Do you use a mobile phone or computer?
	Do you have a job?
Broader questions regarding telehealth: 
	What do you think are the positive aspects about telehealth?
	What do you think are the negative aspects about telehealth?
	What makes it easy to use telehealth?
	What makes it difficult to use telehealth?
Health condition and healthcare prior to using telehealth:
	Can you tell me a little about your health condition?
	How long have you had COPD?
	Do you have any other health conditions?
	Can you tell me about the healthcare you received before telehealth? 
	Did your satisfaction/dissatisfaction with your previous healthcare impact on your decision to accept telehealth?
	What were the reasons why you wanted to use telehealth? 
	When the clinical staff approached you to offer telehealth, did you feel they conveyed a positive representation of telehealth?
	Do you feel that anybody influenced your decision to accept telehealth?
	If you were approached immediately after being in hospital, would you still accept telehealth? 
Experiences of using telehealth:
	How long have you been using telehealth?
	How often do you use the telehealth equipment to monitor your health?
	What were your first thoughts about telehealth, when you first began using it?
	Did your thoughts about telehealth change after you had been using it for 2/3 weeks?
	Do you find telehealth technologically easy or difficult to use?
	Do you ever feel anxious about using telehealth?
	Do you think using telehealth improves your health management by yourself? 
	Do you think using telehealth improves your knowledge about your health condition?
	Do you believe that telehealth increases your access to healthcare?
	Do you think telehealth gives you peace of mind? 
	Do you think that the care that you receive via telehealth is as good as a regular in-person visit?
	Do you ever believe telehealth to be unnecessary?
Advantages and/or disadvantages of using telehealth:
	Can you think of any other advantages of telehealth? 





All interviews were analysed using IPA (Smith, Flowers, & Larkin, 2009). Unlike other qualitative methods, IPA is a means of analysing qualitative data with an idiographic focus, thereby offering insights into how a given person, in a given context, makes sense of a given phenomenon or experience (Smith et al., 2009). IPA involves a double hermeneutic, two-stage interpretation process, in which “the participants are trying to make sense of their world; the researcher is trying to make sense of the participants trying to make sense of their world” (Smith & Osborn, 2008, p.53). IPA is particularly relevant to research within healthcare, as it intends to give a complete and in-depth account that privileges the participant, thus enabling researchers to achieve a greater understanding of patients’ experiences of illness and healthcare, with the potential to result in improvements to service provision (Pringle, Drummond, McLafferty, & Hendry, 2001). 

The analysis involved six steps. The first step involved reading and re-reading each interview transcript, in order to become immersed in the data and to ensure the participant became the focus of analysis. The second step consisted of examining semantic content and language use, in order to produce a comprehensive and detailed set of notes and comments on each transcript. The third step involved analysing these exploratory comments, in order to identify emergent themes. The fourth step focused on searching for connections across emergent themes by clustering them together according to conceptual similarities. Each cluster became a superordinate theme and was given a descriptive name that conveyed the theoretical description of the emergent themes within the cluster. Next, a graphic representation of the structure of emergent themes was developed using a table, in order to look at the development of the super-ordinate themes that had emerged from the analysis. The fifth step consisted of moving onto the next transcript and repeating steps 1 to 4. This then continued for each subsequent transcript. The sixth step involved looking for patterns across cases. The tables of themes of all transcripts were compared and a master table of themes was created. My supervisor (CA) and I debated an initial model until agreement was reached on all themes. 

The reliability and validity of the analysis was assessed using Yardley’s four principles: Sensitivity to context; commitment and rigor; transparency and coherence; and impact and importance (Yardley, 2000). 

3.4 Results 
Five superordinate themes were identified in the analysis: (1) Perceiving benefits of ‘being watched over’ as providing peace of mind; (2) Learning about health condition and the impacts on self-management behaviour; (3) Active engagement in health service provision and better access to healthcare; (4) Valuing the importance of in-person care; and (5) Difficulties arising from the mechanical nature of telehealth. A measure of prevalence of the themes is provided in Table 3.4, which describes the superordinate themes that arose from the patient interviews. The table provides quotes from each of the participants in relation to each of the themes. 

Table 3.4 Master table of themes 
(1) Perceiving benefits of ‘being watched over’ as providing peace of mind	Line
	
Samuel:	You can see what your figures are, you can see whether you are alive or dead straight away	86-87
Marvin	I think it gives you a bit confidence	29
Louise: 	It gives you… a bit of confidence, because you think oh everything’s alright this morning	112-113
Marjorie: 	I worry about things, but this lets me know that I’m okay	444-445
Phillip: 	It’s just reassurance for me really. I know that there’s somebody there if something is wrong	23
Jacqueline: 	It just gives me a bit more confidence shall we say 	177
Lenny: 	I feel it’s there for a back-up for me	93
Lillian: 	I'm really grateful for it, it makes me feel confident and comfortable	356
Liz: 	It does reassure you 	125
Jemima: 	It gives me peace of mind, which must be good for you, especially with my stress 	237
Dennis: 	It’s saved a lot of concern and worry in my wife… it’s peace of mind	156-158
Matthew: 	Definitely [gives you peace of mind]	146
Nina: 	It does give you a little bit of security	153
Barbara: 	I think I pick up from them [family] that it is [reassuring that I have telehealth] 	115
Bob: 	You feel safer in a way	74-75
Cathy: 	I just find it reassuring that I can check manually what my oxygen levels are	125
Collette: 	I feel very confident and good that instantly that's telling me what's going on with my body	120-121
Eleanor: 	Yeah [it’s reassuring to know there is ready access to help]	69
Gail: 	It does lift you if you are feeling down yourself and you do it and you’re not as bad as you thought	105-106
Gertrude: 	I felt as if I had a bit of back up with me	233
Eric: 	It gives you a lot of peace of mind on the daily thing 	184
Bill: 	It gives you a bit of confidence 	201
Roger: 	It gives you some self-assurance  	268
Albert: 	The greatest thing about telehealth is that you’ve got peace of mind	394
Daniel: 	Yes [it’s reassuring to know that there’s ready access to help]	166
Raymond: 	It gives me peace of mind 	252
		
(2) Learning about health condition and the impacts on self-management behaviour

Samuel:	I was already managing my health well before I started using telehealth 	71-72
Marvin	I think it makes you more aware	29
Louise: 	I know what my levels are set at, it’s usually me sats that’s low or me blood pressure’s low	23-24
Marjorie: 	We’ve never had so much information about… you know about where you are in real time	126-127
Phillip: 	It pushes me into trying to do something about my breathing 	85-86
Jacqueline: 	No I don’t think it makes much difference [to health knowledge] really	185
Lenny: 	It’s made me more aware of how important… the oxygen in the blood levels need to be 	153-154
Lillian: 	It helps you look after yourself better I think	84
Liz: 	I feel more informed, because I’m given more information	137
Jemima: 	No [don’t feel more aware of symptoms], because if I feel really poorly, I'll ring the surgery	216
Dennis: 	It’s telling me how my body functions, because you can’t always tell can you	151-152
Matthew: 	Keep track of how things are going… it shows it on a graph and I know how I’m doing	66-67
Nina: 	I think we all have to take responsibility for our health don’t we	180
Barbara: 	I don’t think it was any advantage to me, because it was someone else taking the responsibility	166-167
Bob: 	It makes you more careful because you know what's going to come up on there	103-104
Cathy: 	I don't think you could say that improves your self-care	232
Collette: 	It tells you, so it's like a kick up the bum really	273
Eleanor: 	I know when my temperature starts dropping that I am probably coming down with a chest infection or something.	141-142
Gail: 	I’m on a diff medication and I can tell by looking at my readings that all my readings are down	23-25
Gertrude: 	I wouldn’t have thought anything about blood pressure without telehealth	210
Eric: 	That [telehealth] is a good guide to how your body is going	425
Julie: 	When it [BP] goes up a bit higher I think now what is that an indication of?	402-403
Bill: 	The information is there in front of me so… and if anything is going wrong it tells me	271-272
Roger: 	You can look at it and do your own analysis in a way	234-235
Albert: 	You look at things and you see that’s an improvement and that’s not as high as what that was 	323-324
Daniel: 	It’s made me more aware of my other problems	182
Raymond: 	I realised my blood pressure was high first thing in a morning	72-73
		
(3) Active engagement in health service provision and better access to healthcare

Samuel:	They [readings] are being transferred straight to surgery where I know they’re looked at every day	32-33
Marvin	It’s a bit like having a mini doctor isn’t it	401
Louise: 	Now if I need anybody I’ll tell them on here	51
Marjorie: 	It’s like having a doctor you know in the house	92-93
Phillip: 	If they haven’t had a reading they’ll phone me	119
Jacqueline: 	It’s a lifeline 	245
Lenny: 	When anything goes wrong on that someone from telehealth rings you up straight away	188-189
Lillian: 	I like it because it’s like having a nurse in every day	317-318
Liz: 	My community matron will get in touch and visit if my sats are bad 	131
Jemima: 	I think it’s good that you know there is somebody watching over you 	360-361
Dennis: 	They [healthcare professionals] can read the information you put through 	15-16
Matthew: 	Yeah they [nurses] do [get in touch if there’s a problem]	110
Nina: 	The results go through to them and it’s supposed to give them a warning if it’s not very good 	62-63
Barbara: 	You’ve that machine and then that goes through to the nurses 		65-66
Bob: 	You get attention that same day  	211
Cathy: 	If things go wrong, someone will be alerted to it	128-129
Collette: 	It’s sort of a life line, you know that it’s going somewhere else	100-101
Eleanor: 	I know that there’s somebody at the end of there and that’s important	148-150
Gail: 	This week my oxygen level has been very low on two days and they’ve rung me twice	121-122
Gertrude: 	I was diagnosed with high blood pressure whereas if I had gone to the surgery and had a health check they would have put down the blood pressure to me visiting the surgery	86-88
Eric: 	If anything does show up they get on the phone straightway 	4
Julie: 	I know that they will tell me if my blood pressure is wrong	183
Bill: 	If I’m worried about anything I can get straight in touch with her 	249-250
Roger: 	If there is a problem, a reading that you’re concerned about, they know straight away 	208-209
Albert: 	 If there’s an emergency they’re on the phone within half an hour	395-396
Daniel: 	If any of the readings are wrong… then the nurse… rings me back up and tells me	124-125
Raymond: 	I wouldn’t have noticed a difference but they would 	214
		
Valuing the importance of in-person care
		
Samuel:	The only thing I miss with it is that I don’t get the nurses coming to visit like I used to	59-60
Marvin	Oh yeah, face-to-face visits are definitely important, cause you can discuss what you’ve done	378-379
Louise: 	It’s better now cause it’s done every day	148
Marjorie: 	It's as good [as in-person care], in actual fact it's better because it’s not really impersonal, it’s sending the information, which is being monitored every day 	426-427
Phillip: 	It’s just the same [as in-person care], you get it daily, and like I say Sonja (matron) doesn’t need to make daily visits like at first	187-188
Jacqueline: 	I think it’s as good [as an in-person visit]. If I want them [nurses] they’ll come, or they contact me	241-243
Lenny: 	Yes I think the physical presence of a healthcare provider face to face is important, yeah  	193
Lillian: 	I like it because it’s like having a nurse in every day, but I wouldn’t like it to replace the nurses all together	317-318
Liz: 	Physical visits from healthcare provider are important, because you get a lot of knowledge from speaking with someone	129-130
Jemima: 	No I don’t think it’s as good as face to face visits, I just think telehealth means that a person can spend time elsewhere 	229
Matthew: 	Face to face visits are definitely important; I wouldn’t ever want to lose them... She’s [community matron] become more like a family friend, to be honest	126-130
Nina: 	You need face to face. I think particularly, because like at the moment I see lots of different people and I need somebody to put it all together 	290-292
Barbara: 	I think it’s as good [as in-person care], provided the nurses take notice of it and they don’t just pass it to one side	203-204
Bob: 	The nurses don’t come every day do they, whereas this is every day 	16-167
Cathy: 	Since I have had that installed, the contact I have had with a person has been minimal	171-172
Collette: 	With Mary coming, she can see looking at me what… she knows me  	198-199
Eleanor: 	I think for me it works side-by-side. I want telehealth and my community matron, she can do things that the machine can’t do obviously	171-174
Gail: 	It's a bit impersonal, I think	177
Eric: 	A machine I must be honest… I do like personal care you know what I mean, but don’t get me wrong for what it is it’s fantastic but I do like a body as well	409-411
Julie: 	I’ve got access to the nurse; he’s coming in the morning 9am... I wouldn’t want to lose my nurse	414-417
Bill: 	Well they [nurses] can suggest things, but with a machine, you can’t. If you don’t understand anything you’ve just got to ask	256-257
Roger: 	I think they [telehealth and in-person visits] should be in combination, the occasional visit... I can ask them questions if something is concerning me	292-295
Albert: 	I think face to face care is always good, but this one is a back-up, if the nurses can’t get to you for whatever reason then you’ve got that there	387-389
Daniel: 	I much prefer face to face, you can ask people questions and if the readings are out they might have a good reason why it’s out	170-172
Raymond: 	You can talk to them but you can’t talk to a machine	265
		
Difficulties arising from the mechanical nature of telehealth
		
Samuel:	Little finger that does oxygen and heart rate is lit all the time, but one time there was no reading and light is out	65-66
Marvin	We had a bit of trouble with scales… we had trouble when it would turn on at the other end	226-227
Louise: 	No [technical problems]. We’ve not had no trouble with it, it’s been fine	116-117
Marjorie: 	He [technician] kept checking things, because a few things were wrong 	330-331
Phillip: 	It moved from working fine and then something must of happened and it weren’t sending signals 	115-116
Jacqueline: 	It’s supposed to be at 10 o’clock but it’s running that little bit late   	263-264
Lenny: 	At the moment the little finger thing is playing up, because it’s not registering properly	225-226
Lillian: 	Well I was doing it at 11am, but it’s running slow, about 9 minutes slow	2
Liz: 	It wasn’t transmitting data, but it was quickly fixed 	106
Jemima: 	It goes barmy, the computer	191
Matthew: 	I don’t think that the ECG monitor is very accurate	148
Nina: 	I think if you lived on your own it might be too difficult 	312-313
Barbara: 	It’s gone off this morning	145
Bob: 	I’ve had two occasions when it's said that you need to change your batteries… it was a false warning 	112-113  
Cathy: 	I had to be very careful to clear any messages off my voicemail before the telelink calls me up	206-208
Collette: 	We had to ring up a couple of times… we just didn't know what happened to it	139-140
Eleanor: 	I was having trouble with my scales… I had a problem with the blood pressure monitor	90-91
Gail: 	Well I won’t say its accurate, it’s not totally accurate	22
Eric: 	We did have a spot when it started going funny 	287-288
Julie: 	No warning it suddenly won’t send information or it suddenly starts giving ridiculous readings	87-91
Bill: 	I’ve had problems with the batteries	184
Roger: 	The nurse came out and put a new battery in. because I didn’t know what was wrong with it 	160-161  
Albert: 	We’ve had one or two technical problem 	336
Daniel: 	I had a reading of 26, which puts you at dead… but the day after it was fine again	130-131
Raymond: 	It’d be a lot easier if I had a machine that works properly and worked first time                      	110
		






3.4.1 Perceiving benefits of ‘being watched over’ as providing peace of mind
Practically all of the participants believed that telehealth had given them peace of mind regarding their health. Some patients perceive their peace of mind to be a result of the fact that they are able to check their readings themselves and so they know immediately whether or not there is a problem. Other patients feel that the reason for their peace of mind is attributable to the fact that healthcare professionals are able to access their readings and so they know that they are ‘being watched over’, however this is not perceived as being an intrusive surveillance, but rather benevolent caring, as the patients know that if there is a problem then their healthcare professional will be notified. 

Lillian feels that participating in telehealth monitoring has given her self-assurance:
I’m relaxed with that [telehealth], that’s made me more relaxed, because I’m more confident whether to think I need to tell the nurses that I want to go on antibiotics, so it has changed my life, because otherwise I’d be sat here wondering. (Lillian)

Lillian appreciates the fact that telehealth keeps her informed about her health status, as it has hugely increased her confidence in the decisions she makes about her health. Confidence is a major issue for Lillian and this was made apparent at the beginning of the interview when she was asked about the impact her health condition has on her daily life, ‘if I go out I can’t walk properly… I feel vulnerable, I’ve just lost my confidence I think now’, thus it is clear that Lillian’s health condition has a huge effect on her life and prevents her from doing things she would have done previously. Using telehealth has improved Lillian’s confidence and has reduced her worries, as she is able to determine what state her health is in by looking at her readings on the telehealth equipment. 

Similarly, Gertrude feels that telehealth has enabled her to feel safe:
Like I say it’s reassuring, it’s like having another person with you even though it’s a machine. I think that’s the thing about it. It’s because I live on my own isn’t it?   I know my son is only a phone call away but I feel more reassured now that’s in. (Gertrude)

Gertrude appreciates having the telehealth equipment in her home, as she lives alone and so she does not have anybody around her on a daily basis to recognise signs that her health may be deteriorating, but now that she is using the telehealth equipment to monitor her health, she feels as though there is another person watching over her. Gertrude emphasises that although the telehealth equipment is merely a machine, it provides a degree of security because she knows that healthcare professionals are regularly checking her readings meaning that if there is a problem it will be picked up immediately. 

Cathy also finds it reassuring that she is able to detect from her readings whether or not there is a problem: 
I just find it reassuring that I can check manually what my oxygen levels are, because I'm aware of the fact that I get anxious about things and everything goes to pot, so it’s reassuring. I think that's the biggest positive… I know my children like the fact that I've got it. They are very much aware of the fact that I don't look after myself and so it reduces the worry for them. (Cathy)

Cathy lives alone and so she finds using telehealth to be reassuring both for herself and her family. Cathy has had COPD for 7 years and a significant proportion of that time has been spent in hospital. Cathy was offered the opportunity to use telehealth following a hospital admission because her doctor said that using the equipment would involve healthcare professionals being alerted to any problems, which would subsequently result in action being taken to avoid any further hospital admissions. When Cathy initially agreed to use telehealth, she viewed it as an alarm to alert healthcare professionals; however, over the nine months that she has been using telehealth, she has come to view it more as a means of reassurance for herself because she is able to determine what state her health is in by looking at her readings on the telehealth equipment. In addition to telehealth reducing her own worry, she also feels that it also reduces the worry for her children, as they know that healthcare professionals are watching over her and so they will be alerted when there is a problem. 

Similarly, Collette also spoke about how telehealth has provided peace of mind for her husband: 
It [telehealth] makes Bill [husband] feel better too, because when he sees it, he says that’s fine, that's fine, so I think it takes a load off Bill’s mind as well, which is good. He does worry a lot, so he’s as relieved as me when he sees the reading… because the way I was like in a coma and then he's hurting himself thinking, “oh I should’ve known and I should’ve had her in hospital”, you know, but it’s given him peace of mind completely too. Mentally I've improved with it and Bill has, because it’s taking the onus off him… It’s made us both have a life really without worrying, especially Bill. (Collette) 

Before Collette began using telehealth, her husband was responsible for looking after her. However, during one occasion when Bill had assumed that his wife was asleep, she had actually fallen into a coma and so Bill blames himself for not noticing that there was a problem. Now that Collette has begun using telehealth, she has noticed the huge impact it has had on Bill, even though she has only been using it for six months. Bill knows that healthcare professionals are watching over Collette and so they will be alerted when there is a problem. Thus, Bill now feels less worried because he feels that he is no longer solely responsible for looking after his wife. 

Patients deemed peace of mind to be one of the greatest benefits of using telehealth, as they are able to see how their body is functioning on a regular basis, which reduces worry and uncertainty. Telehealth has given patients more confidence and enabled them to feel safer, especially those who live alone because they know somebody is regularly reviewing their readings and will get in touch if there is a problem. Telehealth also was perceived to reduce worry for patients’ family members, as they know that any health problems will be detected sooner. Thus, the onus of looking after the patient no longer solely falls to family members. 

3.4.2 Learning about health condition and the impacts on self-management behaviour
During the interviews, all participants were asked whether they believed that using telehealth had resulted in improvements to their management of their health condition. The majority of participants did express improvements in self-management, due to learning about their health condition through information gathered from telehealth readings and then using that information to feel empowered to self-manage: 
If it’s monitored on a daily basis you know for a fact you’ve got to get something done about it.  And like I say I’m one of those who’ll just plod on you know, but things get worse.  If I’ve got something here that’s telling me things are getting worse, it sort of shakes you up. (Phillip)

Through regular monitoring, telehealth has forced Phillip to take more notice of his health and look after himself. Phillip was diagnosed with COPD three years ago, however he did not really pay much attention to his health and tended to ignore many of the symptoms he was experiencing. Before he began using telehealth, Phillip would spend a lot of time in hospital, because he would let his ‘breathing go very shallow’ and just ignore it, however since he has begun using telehealth, he has not been in hospital at all. Now that Phillip is using telehealth every weekday morning, he feels encouraged to pay more attention to his health, and to take action when there is a problem, in order to prevent his health from further deteriorating. Thus, using telehealth has had a positive impact of Phillip’s self-managing behaviour, as he no longer disregards his health problems.

Albert mentioned how telehealth had led to improvements in his health knowledge: 
The doctor says your blood pressures a bit high, but you don’t ask him why it’s high or how high it is, you don’t ask those kinds of questions.  But with that [telehealth] you can see it. (Albert)

Albert has had heart failure for five years but he has only realised the importance of his vital signs since he began using telehealth 18 months ago. Before Albert began using telehealth, he would never consider asking any questions when his doctor discussed his blood pressure and remained ignorant to the whole issue. Using telehealth now enables Albert to see the results of his health monitoring for himself and provides him information about his health, which helps him to learn about aspects of his health condition. Thus, using telehealth consequently leads Albert to question the variation in the readings of his vital signs, and so it has encouraged him to be more mindful of his health.

Matthew appreciates the fact that telehealth provides him with a record of all of the readings of his vital signs:
Well as I said before, it’s useful to keep track of how things are going, like my diabetes, it shows it on a graph and I know how I’m doing. (Matthew)

Using the large telehealth equipment allows Matthew to view all of his readings in graphs and chart formats, this enables him to compare his current readings with ones he has taken earlier in the week or month. By comparing his readings, Matthew is able to see how his health is progressing and so he can easily recognise whether he is maintaining his health status or whether it is beginning to deteriorate. Furthermore, as Matthew has other comorbid conditions in addition to COPD, there are a lot of symptoms which he needs to be aware of and so as he is able to monitor his own health he can easily be aware of any changes, which consequently allows him to better manage his health conditions.

Similarly, Marvin embraced the fact that he is able to self-monitor his health:
It’s definitely helped with health management yeah. I want to know all about my health now. I didn’t do nothing before [telehealth] at all… when they said it was for a year, I started looking at where you could get them from and say the finger monitors… I don’t suppose they’d be as accurate as those, but if it gives you a reading I would definitely buy them. I was certainly going to do that, so that I could still self-monitor. (Marvin)

Marvin appreciates the fact that using telehealth allows him to monitor his health, whereas before he was using telehealth, he believed that his community matron was responsible for looking after him and so he did not do anything to manage his own health condition. When Marvin was offered the opportunity to use telehealth two years ago, he was told that he would most likely only be using the equipment for one year in order for him to learn ‘to be more self-sufficient’ in managing his health condition. However, once he had begun using telehealth, Marvin realised the extent to which it enabled him to manage his health better and so he began to look into purchasing his own monitoring equipment, which he would be able to use after the telehealth equipment was removed from his home. Thus, using telehealth has led Marvin to value the importance of managing his own health, and so he wants to continue to do this on a permanent basis. 

In contrast, some patients did not think that telehealth had resulted in any improvements in their self-management behaviour:
I don’t think it is any advantage to me, because it is someone else taking the responsibility… if there’s anything wrong it’s up to the nurse to get in touch with the doctor, it’s not for me to look at. I don’t know if some people do, but it’s not for me. (Barbara)

Several times Barbara emphasised that telehealth was not her responsibility; it was for the benefit of the healthcare professionals who were looking after her. It is clear that Barbara did not think she should get involved with telehealth, as healthcare professionals may not want her to interfere with the equipment, but also that she did not seem to want to be involved with telehealth, which may relate to the fact that she did not see this as her individual responsibility. When asked what she thought about technology at the beginning of the interview, Barbara said ‘I think it’s good if I was younger… but I can’t learn at my age’. Barbara is 85 years old and lives alone, and so she does not have anybody to help her to use the telehealth equipment, and as it is a technological device she does not feel that she would be able to learn how to operate it, and so she leaves it to the responsibility of the healthcare professionals who are looking after her. 

The majority of patients reported improvements in the self-management of their health condition as a result of learning about their health through the provision of information about symptoms and the positive impact this has on their self-management behaviour, as it encourages them to play a more active role in their health management. Thus, for some patients, having access to this information appears to have helped to empower them and also encouraged them to self-manage. However, not all patients are engaged in the management of their own individual health as they believe that healthcare professionals are responsible for using telehealth, not the patient.

3.4.3 Active engagement in health service provision and better access to healthcare
All patients acknowledged that telehealth has facilitated increased access to healthcare services, as they feel that they are able to interact with healthcare professionals, more easily than they could before they began using telehealth:
They have questions asking if you would like your doctors to get in touch with you, so you can always get in touch with somebody quickly, because normally you would have to wait until you could get an appointment, wouldn't you?  So that is good.  The appointment might be same day or two or three days or a week.  But with this they go up straight away don’t they. (Bob)

The regular monitoring facilitated by telehealth, provides Bob with direct access to healthcare professionals, and so he feels that he is more integrated into the healthcare system. In addition to having heart failure, Bob also has several other health problems, and so he requires a lot of attention from healthcare professionals. Before Bob was using telehealth he would only see his community matron occasionally and he would often encounter delays in receiving healthcare, during which his health would deteriorate and leave him feeling very poorly. Since Bob began using telehealth two and a half years, he now feels that he is more connected with the healthcare system, as he is no longer confronted with any delays in receiving care. 

Similarly, Jacqueline mentioned the increased contact she has with healthcare professionals:
I always get a response if I want them. I mean it always says do you want your clinician to contact you and err… I very rarely do, but when I do want them they do contact me. It’s a contact isn’t it?  You know I can always you know get in touch with someone, if I do want someone and they can also monitor… There’s always someone there you know, well you feel you’re not cut off all together... To me at times it’s a lifeline. (Jacqueline)

Jacqueline emphasised how telehealth has enhanced her engagement in healthcare, as she is always able to speak to a healthcare professional if she needs to do so. Jacqueline has had both heart failure and COPD for a ‘number of years’ and so she has been receiving regular visits from her community matron for a long period of time. Therefore, when she began using telehealth twelve months ago, she imagined that she would be ‘cut off all together’ from healthcare professionals, because her health would be monitored via a machine, rather than by her community matron visiting her home to manually take her readings. However, Jacqueline emphasised how telehealth has enhanced her engagement in healthcare over the past year and enabled her to feel more empowered, as she is always able to speak to a healthcare professional if she needs to do so. 

Eleanor felt that telehealth has resulted in enhanced relationships with healthcare professionals, as they are easily able to exchange information: 
Oh I think it’s excellent. I mean just for example I haven’t been very well with my back, last week for 2 days I couldn’t move. And I’ve been having trouble at some points with my heart rate and my blood pressure, it’s too high and it alerts the matrons. For example they rang me on Thursday, because they had had alerts, so I made an appointment at the doctors and then my own matron rang me on Monday, but I had an appointment to the doctors on the Monday. So with the readings, before I’d got to the doctors she'd given him the readings, so the doctor knew what they were dealing with, which is excellent. (Eleanor)

Eleanor appreciates how her telehealth usage has facilitated the exchange of information between herself and healthcare professionals and also how it enables healthcare professionals to easily interact and share information with each other. Eleanor has numerous other health problems in addition to COPD, and so it is important that healthcare professionals are able to monitor her vital signs so that they can be aware of any problems that arise. Thus using telehealth has enabled Eleanor to feel that she is more integrated into the healthcare system, as she knows that all of the healthcare professionals around her are aware of her different health problems and so her telehealth usage has resulted in her community matron and doctor being able to better manage her health problems. 

For Daniel, telehealth provides a means of care that enables healthcare professionals to be alerted to any problems: 
I think it warns you. Because if any of the readings are wrong, either too low or too high, then the nurse who picks up the phone at the other end rings me back up and tells me. (Daniel)

Daniel has had COPD for twenty years, however he has only been using telehealth for six months and so he is very grateful for the fact that telehealth can now warn him whenever there is a problem. Daniel mentioned earlier in the interview that he is ‘lucky to be alive’, because before he had begun using telehealth his health would deteriorate very rapidly, and that at one point doctors had ‘gave [him] two days to live’. Daniel appreciates how telehealth is able to notify the nurses that the readings of his vital signs have fallen outside of the expected parameters and so the nurses are then able to contact him and make him aware of the fact that there has been an alert. Thus, Daniel is now able to take immediate action to prevent his health from deteriorating any further.

Similarly, Collette also values the fact that telehealth enables healthcare professionals to monitor her health condition:
The matron thought it would be good for me and I did feel better knowing that there was somebody on the other side that was very important that they would know what was going on, because I wouldn't know about it. Because Martha [Matron] will come and say I had a bleep, they know and they contacted her straight away, so it’s good… It’s sort of a life line; you know that it’s going somewhere else… Knowing somebody is at the end of the line that’s important… I think I would have been in hospital without it [telehealth] because it's gone so bad. (Collette)

Collette has only been using telehealth for 6 months but she already feels that her access to healthcare has increased dramatically, as she knows her community matron will be informed if there are any problems. Thus, telehealth delivers a positive experience of surveillance for Collette, as she sees value in being ‘watched over’ by healthcare professionals. This is very important to Collette because as she mentioned earlier in the interview, before she began using telehealth her health would deteriorate quite rapidly, ‘It just strikes me like that and I was like passing out and going into a bit of a coma’, however now she knows that her readings are being looked over by healthcare professionals and so they are immediately aware of any problems. Over the past six months, Collette has viewed telehealth as being a ‘sort of a life line’, as she believes that it has prevented her from having any hospital admissions, whereas if she had not begun using telehealth she assumes that she would inevitably have been admitted to hospital, on account of the fact that her health condition can deteriorate so rapidly. 

All patients reported how their access to healthcare has improved as a result of using telehealth because they now feel better equipped to engage with healthcare services. The patients are now benefiting from active engagement with healthcare professionals, and so they are able to report any problems or ask for advice whenever they feel they need to. The fact that healthcare professionals are able to review the data collected via telehealth enables patients to be aware of any early warnings of health status deterioration, thus facilitating a prompt response to any health problems. Using telehealth enables both patients and healthcare professionals to be aware of any problems more quickly, and has consequently led to patients experiencing a reduction in their own hospital admissions. This is because patients are able to take action as soon as there is problem to prevent their health from deteriorating. 

3.4.4 Valuing the importance of in-person care
Although the patients identified several benefits of telehealth usage, many also articulated the importance of in-person care and how they valued face-to-face contact with their respiratory nurse or community matron:
The only thing I miss with it [telehealth] is that I don’t get the nurses coming to visit like I used to (laughs), human contact, but that’s the only thing. What shall I say… the nurse side of it is not necessary, there’s no point in having a nurse when they’re only going to do exactly what you do yourself. I know it’s nice to have someone else to speak to occasionally, but erm… it’s no effect on my health at all. It’s just nice to have someone to speak to. (Samuel) 

Samuel is very happy to be using telehealth, as he is aware of all the benefits it provides to him; however the one drawback is that he does miss the face-to-face visits he used to have from his community matron. Samuel is 84 years old and lives alone, and so he has minimal contact with other people meaning that the visits he used to have from his community matron enabled him to engage in conversation with another human being. Samuel did however articulate that there is no need for a nurse to visit his home because it would be unnecessary, as he is able to take all of his readings himself using the telehealth equipment. However, Samuel does miss having the opportunity to speak to somebody. 

Gail, on the other hand, believes that in-person care does provide benefits that cannot be obtained solely from using telehelath:
If anything comes up [on the telehealth equipment] that I don’t understand, I ask when Sandra [community matron] comes. I like to know everything from thread to the needle, every single thing. No [telehealth is not as good as in-person care], it's a bit personal, I think. With face-to-face you can see how people react when you tell them things (laughs). You've only got to look at somebody's eyes to see. (Gail) 

Gail still receives occasional visits from her community matron, which she values a lot because they allow her to discuss the readings of her vital signs, and so she is able to clarify anything that she does not fully understand. Gail enjoys learning about her health condition via telehealth and she has been successfully using it to manage her COPD for the past three years. Despite this, Gail does not think it can provide the same benefits as in-person care, due to the impersonal nature of it. Thus, when Gail is using telehealth she is able to recognise when her readings have fallen outside of their parameters and so she is aware that there is a problem. However, because Gail’s readings are displayed via an electronic machine, she may not always be aware of the extent of the problem, and so she prefers to observe a healthcare professional physically reacting to the readings. 

In contrast, not all patients expressed a preference for in-person care:
Erm… well it’s [telehealth] better really… I suppose because it’s there and it’s every day, whereas when Sally [community matron] used to come before it wasn’t as often… but it’s better now cause it’s done every day. That does everything what Sally does. (Louise)

Louise believes that using telehealth is better than the occasional visits she used to receive from her community matron because she is now able to take her readings daily and she knows that healthcare professionals will be able monitor her readings every weekday morning. Before she began using telehealth, Louise saw her nurse ‘every 3 or 4 weeks’, thus any health problems would generally have only been picked up during these visits, which meant that on many occasions her health would have deteriorated before it had come to the attention of her community matron, resulting in frequent hospital admissions. Louise believes that telehealth is able to do everything that her community matron used to do, but on a more regular basis, and so she views it as a superior form of healthcare. 

Almost all patients commented on the importance of face-to-face care from healthcare professionals because they enjoy the personal nature of it and value the fact that it provides them with human contact. However, despite the majority of patients valuing the importance of in-person care and reporting the advantages it can provide, some patients believe that telehealth provides an enhanced form of care, owing to the fact that it is more efficient and frequent than traditional healthcare. Nevertheless, despite patients’ perspectives on in-person care, they all continue to use telehealth because of the perceived benefits of: Peace of mind, increased access to healthcare, and enhanced self-management.

3.4.5 Difficulties arising from the mechanical nature of telehealth
Almost all participants have experienced problems with the telehealth equipment:
At the moment the little finger thing is playing up, because it’s not registering properly. Yesterday it asked 5 times to put the finger stall on... It was registering heart rate which was grossly exaggerated, but it wasn’t registering the blood levels, and that’s the one I look for, the blood oxygen. Today it did it twice. The other day when it came on, the heart rate was about 180, which frightened me to death. (Lenny)

Lenny has been using telehealth for two years, however he has recently began to experience problems with his oximeter readings not registering correctly. He verbalised that his readings had failed to register on numerous occasions and when they did eventually register, the readings were significantly higher than expected. This alarmed Lenny as he thought that there must have been something seriously wrong for his heart rate to be so high, particularly after the fact that he had not physically moved for an extended period of time. Lenny soon realised that the readings that had been displayed on the telehealth equipment were incorrect, but for a short period of time he was unaware that this was the case, and so seeing the inflated readings caused Lenny to become unnecessarily worried.

For Nina, technical problems centre on faulty equipment:
Its fine except for the blood pressure thing, you know the band?  I’ve got to have Ken [husband] in with me now to hold it because it... When it starts inflating one part of it moves down and the other moves up... and it falls off me arm and it doesn’t do an accurate reading, so he’s got to hold it. If I lived alone I couldn’t do it. (Nina)

Nina has problems taking her blood pressure, as she is unable to take a reading without the cuff falling off her arm; therefore she needs her husband to help. Nina’s husband has to place the cuff on her arm and hold both ends together until it starts to inflate. This is both annoying and inconvenient for Nina, because each time she needs to take her blood pressure, she has to ask her husband for help and so he needs to ensure he is always at home at the appropriate time. The fact that Nina experiences problems using the telehealth equipment represents a huge barrier to using telehealth, because if her husband was not around she would be unable to take her readings and so she would be incapable of using the equipment at all. 

Raymond reported how technical problems have started to have a negative effect on his health: 
When I first got it I was having to go through all the procedure, sending one data over and then waiting while it had finished and going through it all again... They kept coming out and pulling a wire out and then putting it back in. They were going to exchange the scales but never have done… I’ve been messing about all this time and I think that’s been putting my blood pressure up. (Raymond)

Raymond has experienced technical problems throughout the 12 months that he has been using telehealth and the technical support he has received has been pretty poor, as the technicians have been unable to fix the problems and they have failed to replace his equipment. All the aggravation has now begun to have a negative effect on Raymond’s health, to such a degree that his community matron has decided to decrease his usage of telehealth from three times a week to once a week, as according to Raymond ‘they decided to do it less because it was causing me aggravation and they were ringing up all the time because things weren’t right’. Thus, Raymond believes that the problems he has encountered whilst using the telehealth equipment have caused his blood pressure to rise, suggesting that using telehealth is having a counterintuitive effect on his health, which is contrary to the aims of telehealth to enhance self-management and improve quality of life. However, although Raymond has experienced difficulties using the technological equipment, he perseveres in using telehealth, albeit less frequently than he originally anticipated using it. 

Technical problems were the main frustrations expressed by patients, particularly readings not registering or transmitting correctly and faulty equipment. These issues cause patients annoyance, as they prevent them from using the equipment as intended. In some cases, technical problems have even caused patients to experience a great deal of worry and anxiety, which could prove to have a detrimental effect to their health. However, despite the majority of patients reporting technical issues when using telehealth, they all still continue to use it, because of the perceived benefits.

3.5 Discussion
By exploring heart failure and COPD patients’ beliefs and perceptions regarding home telehealth using an IPA approach, the present study was able to address the limitations of previous studies. In contrast with previous research, participants in the present study were all current users of telehealth and were not participating in a trial meaning that the present analyses benefited from the pertinence of patients’ beliefs and perceptions of telehealth. Furthermore, using IPA as opposed to content or thematic analysis allowed for a more detailed and thorough exploration of patients’ experiences of telehealth, and so ultimately the current study was able to achieve a greater understanding of patients’ beliefs and perceptions of telehealth, than previous research has been able to provide. Unlike other qualitative research methodologies, IPA allowed heart failure and COPD patients to reflect upon their personal experiences of using telehealth and enabled them to engage in the interpretation of their experiences during the interviews.   
 
3.5.1 Perceiving benefits of ‘being watched over’ as providing peace of mind
The majority of participants deemed peace of mind to be a great benefit of using telehealth, as it reduces worry and enables them to feel much safer. This finding supports previous research, which has also found patients to feel reassurance in having someone ‘watching over them’ (Fairbrother et al., 2013; Fairbrother et al., 2014; Gale & Sultan, 2013). Similarly consistent with previous research, telehealth was also found to provide reassurance for the family members of patients who live alone (Johnston, Kidd, Wengstrom, & Kearney, 2012; Radhakrishnan et al., 2012). In addition, however, telehealth was also found to provide peace of mind for family members who live with the patient, as they feel more relaxed knowing that they are no longer solely responsible for looking after the patient. It is evident that patients greatly appreciate the peace of mind that telehealth has provided them and their families and so communicating this to patients who are unsure about whether to adopt telehealth might be useful in promoting uptake. 

3.5.2 Learning about health condition and the impacts on self-management behaviour
Consistent with previous research, patients in the present study reported how telehealth had led to improvements in the self-management of their health condition as a result of learning about their health through the provision of more accurate and frequent information about symptoms (e.g., Fairbrother et al., 2013; Gale & Sultan 2013; Ure et al., 2012). However, not all patients experienced improvements in their health self-management in the present study. Five patients reported how telehealth had not impacted on their self-management behaviour. These five patients all lived alone, and previous research has found self-care to be greater amongst patients who live with others, as compared to those who live alone (Bucknall et al., 2012). It might therefore be useful for healthcare professionals to emphasise the use of telehealth as a tool for self-monitoring to patients considering using telehealth. Indeed, Sanders and colleagues reported that patients who had declined telehealth did so because they believed it would undermine self-care (Sanders et al., 2012). Thus, highlighting the potential for improvements in self-management to patients considering using telehealth might increase uptake. This pattern of findings is consistent with both theory (e.g., Carver & Scheier, 1982) and evidence (e.g., Michie, Abraham, Whittington, McAteer, & Gupta, 2009) showing that people who are actively involved in the self-monitoring of their health condition experience improvements in self-management. Carver and Scheier’s (1982) control theory further explains why some patients did not observe any improvements in their self-management behaviour, namely, because they viewed monitoring of their health condition as the responsibility of the healthcare professionals, rather than themselves. It would be valuable to explore these themes in future research.  

3.5.3 Active engagement in health service provision and better access to healthcare
Patients also acknowledged how using telehealth has enabled them to become more connected with and integrated into the healthcare system. Similarly, in the study by Ure et al. (2012), patients valued the fact that telehealth provided a single responsive point of access to professional support and advice, and so ensured that any issues were quickly dealt with. Gale and Sultan (2013) reported that patients were able to benefit from more responsive and appropriate contact as a result of using telehealth because it ensured that the nurses telephoned or made a visit when they were really needed. In addition to supporting the findings of previous research by highlighting the increased contact patients have with healthcare professionals, the present study extends these findings by detailing how telehealth had delivered a positive experience of surveillance for patients and also how telehealth had led to perceived reductions in patients’ usage of healthcare services. The findings of the present study suggest that, consistent with research in other domains (e.g., Kroneman, Maarse, & van der Zee, 2006), access to healthcare services was a key driver of patients’ satisfaction with telehealth. Together, the findings from the present study and previous research suggest that it would be beneficial for healthcare professionals to inform patients that using telehealth would not involve them having to manage their health condition alone, nor would it diminish the contact they have with their healthcare provider, but rather it would lead to them feeling better equipped to engage with healthcare services through the direct access they would have via telehealth monitoring. However, some patients will have a preference for their healthcare to be delivered in-person, as a result of the social support provided by nurses (Sharma & Clarke, 2014). 

3.5.4 Valuing the importance of in-person care
Despite all patients believing that telehealth had increased their access to healthcare, many patients spoke about how they valued face-to-face visits from their community matron or respiratory nurse: Face-to-face visits enabled patients to engage in conversation and discuss any concerns they had about their health. This is similar to previous research, which found patients to report a loss of contact with healthcare professionals as being one of the primary disadvantages of telehealth usage (Bentley et al., 2014; Rahimpour et al., 2008; Whitten & Mickus, 2007). The findings reported in this study partially support those of Bentley et al. (2014) who also found that patients valued clinician-delivered face-to-face care; however, in contrast to the present study, Bentley and colleagues found that patients explicitly expressed a preference for personalised in-person care, as opposed to a daily telehealth-supported service. The present analyses found that although the majority of patients did value the importance of in-person care, none of the patients stated that they would prefer to receive in-person care, as opposed to using telehealth. Consequently, the findings from the present study suggest that although many patients do appreciate face-to-face visits from healthcare professionals, they also enjoy using the telehealth equipment, as a result of the additional benefits they gain from using it. 

Similarly, Rahimpour et al. (2008) found that although patients were concerned about the lack of physical presence of a healthcare provider, most patients stated that they would prefer to take readings of their vital signs themselves and have face-to-face contact with a healthcare professional only when they required something that could not be provided by the telehealth equipment. Thus, it is clear that most patients value the importance of traditional in-person care because they enjoy the face-to-face communication they have with healthcare professionals. However, patients generally believe that the benefits of telehealth far outweigh the costs and so although patients have fewer face-to-face visits, they value the fact that telehealth allows them to become more involved in their health condition, and ultimately increases their access to healthcare. Thus, patients appreciate the benefits that both telehealth and in-person care provide and do not appear to prefer one form of healthcare over the other. In sum, it is clear that patients want to continue using telehealth, but that they also appreciate having occasional face-to-face contact with healthcare professionals.

3.5.5 Difficulties arising from the mechanical nature of telehealth
On the subject of technology, participants alluded to the difficulties that arise from the mechanical and impersonal nature of this connection with the healthcare system. Problems included faulty equipment, battery failure and failed data transmissions. This is similar to previous research, which found that patients encountered a high rate of problems with telehealth technology, including inability to connect to the telehealth system and recurrent malfunctions with the peripheral devices (Fairbrother et al., 2014; Radhakrishnan et al., 2012; Ure et al., 2012). Although many previous studies have reported how patients have experienced technical problems whilst using telehealth, these studies failed to report how these problems had impacted on patients’ perceptions of telehealth. Thus, the current study has provided evidence for how longstanding technical problems can lead patients to question the benefits of telehealth and thus may lead patients to abandon usage. Previous research has found that many older adults individually customise assistive technological devices for use in their daily lives, as for some people this appears to be the only way they are able to gain successful technology arrangements (Greenhalgh et al., 2013; Procter et al., 2014). These findings highlight the importance of patients having access to both well-designed, patient focused telehealth equipment and also good technical support, so that any problems can be quickly resolved, thus resulting in purely minimal issues for patients, which is consequently likely to facilitate sustained use of telehealth. 

3.5.6 Strengths and limitations
To my knowledge, this is the first study to investigate patient experiences of home telehealth as a primary research goal among heart failure and COPD patients who were not enrolled in a telehealth trial. Through the use of IPA, this study was able to give voice to heart failure and COPD patients’ subjective accounts and personal experiences of telehealth. IPA was selected over other methods of data analysis, as it allows the researcher to specifically focus on the phenomenological experiences of the subject. By using IPA it was possible to conduct in-depth interviews with patients, and thus enabled them to provide a full, rich account of their beliefs and perceptions about telehealth. The use of IPA is advocated in future qualitative work, as it will allow other researchers to attempt to access “the participant’s personal world” (Smith & Osborn, 2008, p.53), and also allow the researcher considerable flexibility in probing interesting areas that emerge, with a view to further explore these areas in detail. The present study was able to assess perceptions of telehealth by patients who had been offered telehealth by their primary/specialist healthcare provider, and thus the purpose for using telehealth was because the patient had agreed to use it to manage their health condition and it was not for the purpose of research. Furthermore, the patients had also been using telehealth for varied amounts of time when they were interviewed about their experiences; therefore it is believed that the current study was able to identify a wide range of perceptions about telehealth. 

Although the present study has several strengths, it is also important to acknowledge a number of potential limitations.  First, patients were only recruited from three different healthcare regions, all of which were based in the north of England and so I am unable to determine whether the patients who participated in the current study are representative of heart failure and COPD telehealth users. However, I draw confidence from the fact that the themes observed in the present study were consistent with those that emerged in the systematic review reported in the previous chapter. Second, I was unable to recruit any patients who had abandoned telehealth because these data are not routinely collected. It would be valuable if all NHS sites retained records as to whom and why telehealth is offered, refused, or abandoned to allow researchers further insight into uptake and sustained use of telehealth. Third, it is worthwhile noting that out of 175 potential participants, just 27 patients agreed to participate in the research, thus almost 85% of the patients who were invited to participate in the study refused to participate. This high refusal rate could be attributable to selection bias, as it is possible that only those patients who felt relatively positive about using telehealth decided to participate. An alternative explanation is that those patients, who chose not to participate, may not have felt well enough to be able to be interviewed about their usage of telehealth. 

A fourth possible limitation concerns the size of the sample. IPA studies are generally conducted on small sample sizes, which include one aim to explore the perceptions and understandings of a particular group, as opposed to prematurely making more general claims (Smith et al., 2009). Brocki & Wearden (2006) conducted a systematic literature review of IPA studies and found sample size to range from one to thirty participants. Thus, the 27 participants, which were included in the current study, could be considered to be a large sample for an IPA study (Smith et al., 2009). However, the large sample size has not been detrimental to the analysis, as I have successfully explored patients’ beliefs and perceptions of telehealth in depth, whilst also achieving a coherent understanding that I may not have achieved had I recruited a smaller sample. The sample was particularly large, as a result of merging two homogenous samples into one heterogeneous group. Initially, I intended to conduct two separate analyses for heart failure and COPD patients, however when analysing the data it became apparent that there were generally no differences in the themes that were emerging from the data for the two groups, and so I believed it would be beneficial to combine the findings from both groups of patients and report them in the one study. 

3.5.7 Conclusion
This study set out to address the limitations of previous research by exploring heart failure and COPD patients’ beliefs and perceptions regarding their ongoing use of home telehealth in order to identify the factors that influence patients’ decisions to continue using telehealth. It is clear that the heart failure and COPD patients who were interviewed in the present study were positive about home telehealth and were able to describe several facilitators of telehealth use relating to peace of mind, improved self-management behaviour, and better access to healthcare. Thus, communicating these positive aspects of home telehealth to patients who are unsure about whether to adopt telehealth might be useful in promoting uptake. In addition, patients described how technical problems could become an issue; however these problems could be minimised prior to deployment though better designed technological equipment, enhanced testing and access to efficient technical support. Patients also reported that they valued face-to-face contact with healthcare professionals; however, this appreciation of in-person care did not deter them from using telehealth because of all the additional benefits it provided. Thus, it may be beneficial for patients who are using telehealth to continue receiving occasional visits from healthcare professionals to ensure that they are able to discuss any concerns they have about their health and also for the human contact that patients may not otherwise experience. 













CHAPTER 4. Study 2: Testing the Validity of a Home Telehealth Acceptance 
Questionnaire: A ‘Think Aloud’ Study with Heart Failure and Chronic 
Obstructive Pulmonary Disease Patients

4.1 Abstract
The study reported in this chapter aimed to assess the acceptability and face validity of a newly developed telehealth acceptance questionnaire designed to measure predictors of heart failure and COPD patients’ telehealth usage compliance. Thirteen heart failure and/or COPD patients who were current users of telehealth were asked to ‘think aloud’ while completing the telehealth acceptance questionnaire. Transcripts were analysed thematically to identify instances where participants expressed problems with item completion. The majority of participants’ responses to the items presented no problem, thereby indicating a degree of face validity. However, problems were identified, most notably in relation to participants re-reading a question or stumbling in reading it. Participants generally found the questionnaire straightforward to complete. However, issues were identified necessitating the revision of ten of the questions, which resulted in seven questions being removed and an alteration being made to one of the questions within the questionnaire. The telehealth acceptance questionnaire has been established to have face validity and was found to be acceptable to patients; further research is now required to assess the reliability and predictive validity of the telehealth acceptance questionnaire.

4.2 Introduction
The systematic review (chapter 2) found that that almost one-third of patients who are offered telehealth refuse to accept it and that one-fifth of participants who do accept, later abandon telehealth (Gorst et al., 2014). These findings show that in order to increase telehealth usage, healthcare professionals need to be able to identify those patients who are less compliant in using telehealth and thus may be likely to abandon telehealth usage (Joseph et al., 2011). There is currently no set of criteria, which can be used to predict optimal telehealth usage, thus healthcare professionals are unaware of what makes a patient an ideal telehealth user. Currently, healthcare professionals consider only demographic variables and clinical history in an informal manner when offering telehealth to patients, however no other variables are considered. This is problematic, as the adoption of telehealth is a health behaviour, therefore it is not only demographic and clinical variables which will influence a patient’s decision as to whether they decide to use telehealth, psychological variables will be another important factor. In order to move forward in developing a set of criteria, patients’ beliefs and perceptions towards telehealth usage need to be understood.

Study 1 explored heart failure and COPD patients’ beliefs and perceptions regarding their ongoing use of home telehealth, in order to identify the factors that influence patients’ decisions to continue using telehealth. Patients were found to be positive about home telehealth and described several facilitators of telehealth usage, relating to: improved health management, increased access to healthcare services, and “peace of mind” regarding health. Patients also expressed how technical problems could become an issue and how they valued face-to-face contact with healthcare professionals. The findings from the systematic review (chapter 2) and Study 1 (chapter 3) were used to develop a telehealth acceptance questionnaire. 

In addition to the findings from the systematic review and Study 1, it was decided that questions derived from theoretical measures and models would also be incorporated into the telehealth acceptance questionnaire. A number of previous studies have utilised the Technology Acceptance Model (TAM: Davis, 1989; Davis et al., 1989) to explore patients’ perceptions of telehealth (Huang, 2011; Jen-Jyh, 2010; Jung & Loria, 2010; Lin & Yang, 2009; Wilson & Lankton, 2004). The TAM is derived from the Theory of Reasoned Action (TRA) (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975). The TRA is anchored in the idea that intention is the key predictor of an individual’s behaviour. It is composed of three general constructs: behavioural intention, attitude and subjective norm (Davis et al., 1989; Miller, 2005). The TRA suggests that an individual’s behavioural intention is determined by their attitude concerning the behaviour and subjective norms. The TAM is one of the most influential extensions of the TRA and replaces many of the TRA’s attitude measures with the two technology acceptance measures; perceived ease of use and perceived usefulness. Both the TRA and the TAM have strong behavioural components, assuming that when an individual develops an intention to act, they will be permitted to act devoid of limitation. 

The TAM has been extensively examined, validated, and replicated (Adams, Nelson, & Todd, 1992; Chau & Hu, 2002; Davis et al., 1989; Venkatesh & Davis, 2000), and has proven to be an effective framework for determining user acceptance of information technology (Venkatesh & Davis, 2000). The TAM suggests that the acceptability of technology is determined by two main factors: perceived usefulness, which is the extent to which the user believes that using the technology would be beneficial and perceived ease of use, which refers to the user’s belief that using the technology would be free from effort (Davis, 1989). 

The findings from previous studies, which have employed or adapted the TAM to examine patients’ perceptions of telehealth, generally suggest that perceived usefulness and ease of use are significant predictors of patients’ intentions to accept telehealth (Jen-Jyh, 2010; Lin & Yang, 2009; Wilson & Lankton, 2004). However, the findings which have been reported in chapters 2 and 3 of this thesis do not suggest that these variables would be significant predictors of heart failure and COPD patients’ telehealth usage compliance. Thus, although it is clear that the extent to which a patient believes that using telehealth would be beneficial and their belief that using telehealth would be free from effort are likely predictors of a patient’s decision to begin using telehealth, they are unlikely to be predictive of continued usage. As the findings from Study 1 highlighted, once patients have begun using telehealth there are many other variables involved in their decision to continue using telehealth. Thus, it was apparent that other theoretical models which had not previously been used to explore patient acceptance of telehealth may be a better option for inclusion within the telehealth acceptance questionnaire. 

The findings from the systematic review and Study 1 revealed that there are an array of variables involved in a patients’ decision to use telehealth, thus it was expected that patients’ telehealth usage behaviour would likely be determined by a number of different factors. The findings from Study 1 highlighted how patients had continued using telehealth due to the benefits it provided them. Thus, it would be beneficial to include a model, within the telehealth acceptance questionnaire, which was designed to assess patients’ motivation to use telehealth, as the previous findings suggested that motivation is likely to be a predictor of sustained telehealth usage. In addition, improved self-management of health condition has been identified as being one of the most reported benefits of telehealth usage. Using telehealth has given patients a greater responsibility over their health and has consequently become a central aspect of their lives, thus it will be important to incorporate measures that take account of the fact that patients are using telehealth to manage their health condition. Furthermore, the objective of the telehealth acceptance questionnaire is to identify what predicts telehealth usage compliance, and so I am aiming to predict patients’ future telehealth usage behaviour. Thus, it would be beneficial to include a measure which is designed to predict prospective behaviour.  

4.2.1 Telehealth Acceptance Questionnaire
The telehealth acceptance questionnaire was designed to measure predictors of heart failure and COPD patients’ telehealth usage compliance. The questionnaire consisted of four sections, relating to demographics, disease history, facilitators and barriers to telehealth and psychological variables, which have been derived from various theoretical models/measures.

4.2.1.1 Section A
The first section of the questionnaire included questions relating to demographics, including age, gender, employment status, health condition(s) and length of time using telehealth. Including these items within the questionnaire would enable me to learn about the sample of patients who had completed the questionnaire.

4.2.1.2 Section B
The second section included questions which asked participants about their disease history. The questions were designed to provide a measure of patients’ usage of healthcare services both before they had begun using and since they had started using telehealth. Usage of healthcare services related to: doctors and emergency department visits, hospitalisations and frequency of visits from community matron or district nurse. The decision to include these items within the questionnaire was because they would allow me to determine whether patients’ degree of health services usage was predictive of their telehealth usage adherence. Thus, I would be able to ascertain whether patients who reported using healthcare services to a lesser extent were also compliant in using telehealth.

4.2.1.3 Section C
The third section included questions relating to the barriers to, and facilitators of, telehealth, which were derived from the systematic review (chapter 2) and Study 1 (chapter 3). The findings from the systematic review and Study 1 highlighted the following:
	Patients find the telehealth equipment to be easy to use and verbalise that telehealth is not technologically intimidating.
	Telehealth empowers patients to play a more active role in their health management, thus leading to improvements in symptom recognition and symptom management.
	Telehealth enables patients to learn about their health through the provision of information about symptoms, consequently giving them a better understanding and awareness of their condition.
	Healthcare professionals are able to review the data collected via telehealth, which enables them to be aware of any early warnings of health status deterioration, thus facilitating a quicker response to any health problems. 
	Telehealth gives patients more confidence and enables them to feel safer, because they are able to see how their body is functioning on a regular basis, and they are also aware that healthcare professionals are regularly reviewing their readings, which consequently reduces worry and uncertainty. 
	Telehealth reduces worry for patients’ family members, as they are able to rely on it to inform healthcare professionals when the patients’ health is deteriorating and they know that any problems will be treated appropriately. 
	Patients perceive the care they receive through telehealth to be as good as a visit from a healthcare professional.
	Patients find telehealth to be more useful and convenient than other methods of healthcare delivery, as it does not interfere with their usual activities. 
	Patients find telehealth to be repetitive, as they perceive the process to be boring and/or monotonous.
	Technical problems with the telehealth equipment cause patients annoyance, as they prevent them from using the equipment as intended and sometimes lead to patients experiencing a great deal of worry and anxiety.
	As a result of technical problems, patients often require assistance in order to use or continue using the technical equipment, and so it is essential that patients have access to good technical support. 
	Patients consider telehealth monitoring to be problematic for long term implementation.
	Patients are concerned about the loss of personal contact with nurses, feeling that some services cannot be delivered via telehealth, and they find face-to-face contact with healthcare professionals to be important.

These findings from the systematic review (chapter 2) and Study 1 (chapter 3) were used to formulate the questions relating to the barriers to, and facilitators of telehealth, which concerned: ease of use, self-management, health knowledge, degree of access to healthcare, peace of mind for self and family, comparisons with in-person care, convenience, annoyance, technical problems, technical support, sustained usage, and the importance of face-to-face visits with healthcare professionals.  

4.2.1.4 Section D
The fourth section included questions that had been derived from the following theoretical models/measures: ‘Theory of planned behaviour’ (TPB: Ajzen, 1988; 1991); ‘Role-person merger scale’ (Charng, Piliavin, & Callero, 1988); ‘Action control scale’ (Sniehotta, Scholz, & Schwarzer, 2005); and ‘Self-Report Behavioural Automaticity Index’ (SRBAI: Gardner, Abraham, Lally, & de Bruijn, 2012a). 

4.2.1.4.1 Theory of planned behaviour 
Similar to the TAM, the TPB is another extension of the TRA (Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975) and proposes a model that can measure how human actions are guided (Ajzen, 1988, 1991). It predicts the occurrence of a particular behaviour. The TPB posits that intention (an overall summary of a person’s motivation to perform a behaviour) is the principal determinant of behaviour. Intention is, in turn, determined by perceived behavioural control (perceived ability to perform the behaviour), subjective norm (perceived social pressure to perform the behaviour), and attitude (positive or negative evaluations regarding performing the behaviour). The decision to include the TPB within the questionnaire was based on the findings from Study 1, which suggested that patients continued using telehealth because of the fact that they wanted to use it (intention). Patients’ reasons for this were because they appreciated the benefits it provided them (attitude), they were able to successfully use the equipment (perceived behavioural control), and their family supported their use of the equipment (subjective norm). 

The TPB has been widely used to understand and predict health behaviours and intentions, with the majority of studies finding support for the efficacy of the TPB (Armitage & Conner 2001; Godin & Kok, 1996; Hagger, Chatzisarantis, & Biddle, 2002; Hardeman et al., 2002; Hausenblas, Carron, & Mack, 1997). Furthermore, the TPB has been used in multiple studies, which have examined behavioural intentions amongst patients and have found evidence that the TPB is a useful framework for understanding such intentions (Blanchard et al., 2003; Jones et al., 2007; Kasper et al., 2012). The TPB has previously been found to be a good predictor of physicians’ acceptance and use of telehealth technology (Kim, DelliFraine, Dansky, & McCleary, 2010), therefore the model appeared to be a favourable measure to include in a questionnaire designed to predict patients’ compliance in using telehealth. 

4.2.1.4.2 Role-person merger scale
The role-person merger scale was developed by Charng and colleagues, who believed that adding variables to the TRA may enable better prediction and better understanding of repeated behaviours (Charng et al., 1988). They believed that the addition of a measure to assess the person’s self-concept with regard to the behaviour may be beneficial, as repeated behaviours are frequently “part of an identifiable role and may become incorporated into the self-concept as part of our picture of who we are” (Charng et al., 1988, p.304). Turner (1978) coined the term ‘role-person merger’ in reference to the degree to which an individual adopts a role as part of their self-concept. Charng and colleagues found that the prediction of both intention and behaviour is increased significantly when the TRA model is augmented by role-person merger variables (Charng et al., 1988). Role-person merger variables were found to improve the prediction of both intention and behaviour more strongly for individuals who were performing a regular behaviour. Thus, I believed that the role-person merger scale would be beneficial in the context of the current study, as I was aiming to predict telehealth usage compliance amongst patients who had been using telehealth for a sustained period of time. During the interviews conducted in Study 1, patients repeatedly vocalised how telehealth had become an important part of their life and many often referred to the equipment as being part of their family. Thus, it is possible that patients may have incorporated the role of telehealth user into their self-concept. Utilising the role-person merger scale within the telehealth acceptance questionnaire would enable me to examine whether this role adoption was predictive of patients’ subsequent telehealth usage behaviour.

4.2.1.4.3 Action control scale 
The action control scale was developed by Sniehotta and colleagues, and was designed to address the different action control facets of comparative self-monitoring, awareness of standards, and self-regulatory effort (Sniehotta et al., 2005). Self-regulation relates to an individuals’ attempt to alter their behaviour (Baumeister, Heatherton, & Tice, 1994; Carver & Scheier, 1998). Both the systematic review and Study 1 identified improved self-management as being one of the main facilitators of telehealth usage, as patients believe that using telehealth enables them to become more involved in their health care. Thus, as patients now feel more in control of their health, they have reported having a greater responsibility over their health condition. This responsibility has consequently led patients to engage in attempts to alter their behaviour, in order to have a positive impact on their health condition. According to Sniehotta and colleagues, action control can be regarded as being the primary predictor of volitional behaviour (Sniehotta et al., 2005). And so including items which have been derived from the ‘Action control scale’ within the telehealth acceptance questionnaire would enable me to determine whether these self-regulation processes are predictive of telehealth usage compliance.

4.2.1.4.4 Self-report behavioural automaticity index
The SRBAI (Gardner et al., 2012a) is a behavioural automaticity subscale derived from the Self-Report Habit Index (SRHI: Verplanken & Orbell, 2003). The SRBAI provides a measure to effectively summarise habitual behaviour patterns and so it is believed that it could be used to predict prospective behaviours and in studies tracking the development or suspension of habits (Gardner et al., 2012a). Automatic activation distinguishes established habits from other behaviours, which are deliberately repeated (Mittal, 1988; Ouellette & Wood, 1998). Thus, researchers have proposed that habits influence actions as a result of automaticity (Gardner, 2012; Sniehotta & Presseau, 2012). Research has suggested that the SRBAI provides a superlative measure to capture characteristic habit-behaviour effects (Gardner, 2012; Orbell & Verplanken, 2010; Sniehotta & Presseau, 2012). Previous research has recommended the use of the SRBAI in behaviour prediction studies (Gardner et al., 2012a), and so I believed it would be useful to include items derived from the SRBAI within the telehealth acceptance questionnaire, as it may prove to be a useful measure for predicting patient compliance in using telehealth. 

During the interviews conducted in Study 1, it was revealed that patients used the telehealth equipment at consistently the same time on the days that they were expected to use it. Furthermore, the majority of patients (85%) who participated in Study 1 utilised the equipment at least 5 days per week. On the days that patients were not expected to use the equipment (i.e. during times when their readings would not be monitored by health professionals), many patients still continued to use their equipment at the regular time to take readings of their vital signs, even though they were aware that these readings would not be transferred through to health professionals. It is apparent that many patients use telehealth on a regular basis, and so it is a repeated behaviour. Thus, including the SRBAI within the telehealth acceptance questionnaire would allow me to determine whether telehealth usage is a habitual behaviour.

4.2.2 The ‘think aloud’ technique
The present study utilises the ‘think aloud’ technique to assess the acceptability and face validity of the telehealth acceptance questionnaire. The ‘think aloud’ technique involves participants vocalising thoughts that would normally be silent (Ericsson & Simon, 1993) in order to gain insight into the cognitive processes that people use during problem solving, decision-making and judgement tasks (Payne, Bettman, & Johnson, 1993). Participants are not asked to explain the reasons for their thoughts but just report the information that they are currently thinking about. 

Murtagh and colleagues found the ‘think aloud’ technique to helpfully identify the range and depth of difficulties participants experienced when completing a survey of renal disease symptoms, to a greater extent than with standard piloting and thus recommended wider usage of this technique (Murtagh, Addington-Hall, & Higginson, 
2007). Kaklamanou and colleagues employed the ‘think aloud’ method to identify the kinds of difficulties that people experience when completing compensatory health belief scales and found participants to encounter an average of 8.07 problems each, ranging from 1 to 20 (Kaklamanou, Armitage, & Jones, 2012). The method identified that further work was required to refine the compensatory health beliefs scale. 

In addition, French and colleagues used the ‘think aloud’ technique to identify the nature and extent of problems that people have when completing the TPB questionnaires and found participants to experience an average of 5.8 problems each with a rate of between 4 and 18 per participant (French, Cooke, McLean, Williams, & Sutton, 2007). Problems were identified in relation to information retrieval and to participants answering different questions from those intended by researchers. As a result, French and colleagues highlighted how the ‘think aloud’ technique could produce valuable information about questionnaires, which have been developed according to detailed and much-used guidelines (French et al., 2007). Gardner and Tang (2013) utilised the ‘think-aloud’ method to investigate problems experienced when completing the ‘Self-Report Habit Index’ and found that although problems were only experienced in a minority of responses (10%), the method did highlight the potential for estimates of habit strength to be compromised, as a result of comprehension and recall problems. Thus, research has demonstrated how the ‘think aloud’ technique represents a valuable method for establishing the validity of a questionnaire, as it allows researchers to identify the types of problems people have when completing a particular measure and thus can result in suggestions being made in order to improve the measure. 

4.2.3 Aim





The study received ethical approval from the NHS South Yorkshire Research Ethics Committee. Recruitment letters and information sheets were mailed to all patients with heart failure and/or COPD who were currently using telehealth in one healthcare region in the north of England (N = 200). The information sheets (see Appendix 4.1) explained that the purpose of the research was to understand current acceptability of telehealth among patients by validating a new questionnaire that would be used to test the acceptability of telehealth with large numbers of patients. Patients were informed that if they agreed to participate in the study a researcher would visit their home (unless they requested otherwise) to conduct an interview with them, during which the patient would complete the questionnaire and share their opinions of it. The information sheet also stated that involvement in the study would be for one interview of no more than one hour. The recruitment letters additionally included a telephone number to call and a prepaid postcard for patients to return should they wish to participate. No telephone calls were received; however 16 patients returned postcards. Fourteen of which indicated a desire to participate in the research and two patients who refused to participate. I telephoned the 14 patients who opted in to confirm their continued interest, answer any questions and then book a convenient time to conduct the interview in their home. Thirteen patients confirmed their continued interest and interviews were arranged. One patient communicated that they would no longer like to participate in the research, due to poor health. At the interview, I would further describe the research, referencing the information sheet, and ask the participant if they had any further queries. If they wished to participate written consent would be gained (see Appendix 4.2 for consent form), as would permission to record the event, and the interview would commence. 

I was unable to recruit any patients who had refused or abandoned telehealth, as the participating NHS sites did not hold these records, because they were small, organic services, as opposed to pilots or trials, where referrals were made on the basis of individual clinical judgement.

4.3.2 Participants
Thirteen patients participated in the research (see Table 4.1). There were 8 male and 5 female participants aged 46 to 87 years (M = 70.54 years), of whom 10 patients had COPD, one patient had heart failure and two patients had both heart failure and COPD. Seven patients lived alone and six patients lived with their spouse. All of the 13 patients who participated in the study had each previously been offered and accepted telehealth. At the time of the interview, all patients were currently using telehealth to manage their health condition and had been using telehealth from two months up to three years, with an average of 17 months usage (median = 18 months). None of the 13 participants were excluded from the research. 


Table 4.1 Demographics of participants




4 	46	Male	COPD	With spouse	18 months
5 	85	Female	COPD	Alone	18 months
6	67	Female	COPD	Alone	4 months










The stimulus was a 36-item telehealth acceptance questionnaire (see Appendix 4.3), which was developed from the findings obtained from the systematic review (chapter 2) and Study 1 (chapter 3). The questionnaire was designed to measure predictors of telehealth usage compliance. The questionnaire was divided into four sections:

4.3.3.1 Section A
The first section included six baseline demographic questions (Q1-6), which asked participants about themselves, their health condition and their use of telehealth. 

4.3.3.2 Section B
The second section included two questions (Q7-8), which asked participants about their usage of healthcare services both before they were using and since they had been using telehealth. 

4.3.3.3 Section C
The third section consisted of five questions (Q9-13), which related to the barriers to, and facilitators of, telehealth. 

4.3.3.4 Section D
The fourth section included 23 questions, which had been derived from various theoretical models/measures: Ajzen’s (1988; 1991) ‘TPB’ (Q14-19, 21-23); Sniehotta et al.’s (2005) ‘Action control scale’ (24-28); Charng et al.’s (1988) ‘Role-person merger scale’ (Q20, 33-36); and Gardner et al.’s (2012a) ‘SRBAI’ (Q29-32). All items were in 7-point Likert scale format, with response options differing depending on the particular question. 

The telehealth acceptance questionnaire consisted of 36 items. One of the 36 items included in the questionnaire (Q9) was composed of 9 individual questions and another item (Q23) was composed of 3 individual questions, therefore for the basis of the current study the questionnaire essentially consisted of 46 items. 

4.3.4 Procedure
All participants took part in the ‘think aloud’ task in their own homes and provided written consent before completing the task. After obtaining consent from a participant, I reiterated the instructions that were listed in the information sheet. Participants were told that the aim of the study was to validate a new questionnaire that will be used to test the acceptability of telehealth with large numbers of patients. All participants agreed to be audio recorded ‘thinking aloud’ as they completed the telehealth acceptance questionnaire. Before beginning, participants were given verbal instructions, which were adapted from French et al. (2007) and Green and Gilhooly (1996). Participants were instructed to read out each question and verbalise all thoughts while answering the questions. They were told not to plan what they were going to say, but to say everything that they were thinking as they read each question and decided how to answer it. Any queries or problems concerning the task were dealt with at this stage. I then sat out of the line of sight of the participant to minimise influence. Once participants began completing the questionnaire, they were not interrupted, unless they fell silent for any long period of time, in which case they were instructed to ‘keep talking’. All other interactions during the completion of the questionnaire were kept to a minimum. After the participant had completed the questionnaire I clarified any issues that had arisen whilst completing the questionnaire. Each ‘think aloud’ session was transcribed verbatim. 

4.3.5 Analyses	
Transcripts were analysed thematically to identify instances where participants expressed problems with item completion. All 13 transcribed ‘think aloud’ protocols were analysed and a detailed coding frame was developed and refined. Consistent with Darker and French, both the ‘think aloud’ transcripts and the questionnaire responses were taken into account during analysis (Darker & French, 2009). The final coding frame consisted of five codes:  (0) = no problems; (1) = participant re-read question, or stumbled in reading it; (2) = participant questioned how sensible the questions were; (3) = participant answered a different question from the one that was asked or gave reasoning inconsistent with the answer given; and (4) = participants experienced difficulty generating an answer.

According to Oskenberg, Cannell, and Kalton (1991), if more than 15% of the sample experience difficulties with an item it needs to be reviewed. Using this criterion will enable evaluation of the items which are found to be most problematic and the kinds of difficulties patient encounter with these items, this will then lead to a decision being made as to whether the item should be modified, remain unchanged, or removed from the questionnaire. 

4.4 Results























































Notes. 0 = No problems, 1 = Re-read question, or stumbled in reading it, 2 = Questioned how sensible the questions were, 3 = Answered a different question from the one that was asked or gave reasoning inconsistent with the answer given, 4 = Experienced difficulty generating an answer. 
The Participant IDs are identified as ‘P1’, ‘P2’, ‘P3’…


Table 4.3 Type of problems identified for the 13 respondents and frequency total

Type of problems	Total responses	Questionnaire items	Number of participants with each problem	Percentages
No significant problems identified	515	All	13	85.26
1 Participant re-read question, or stumbled in reading it 	31	7, 9d, 9i, 10, 20, 23a, 23b, 25-28, 31, 32, 35, 36  	12	5.13
4 Participants experienced difficulty generating an answer	21	6-8, 9f, 21, 27, 28	11	3.48
3 Participant answered a different question from the one that was asked or gave reasoning inconsistent with the answer given 	19	7, 8, 9a, 9b, 9e, 9f, 13, 18, 24, 25, 30, 33, 34, 36	6	3.15














4.4.1 Examples of the problems identified
4.4.1.1 Participant re-read question, or stumbled in reading it 
Twelve participants experienced problems comprehending at least one of the questions. This was the most frequently detected problem with the scale, as it was observed a total of 31 times. Difficulties were observed in relation to participants needing to re-read a question to extract the appropriate meaning, or participants seriously struggling to understand the question:

Using telehealth is something I rarely even think about. – No... It’s a puzzle isn’t it… you mean if I don’t do it? Oh I don’t know, I’m just glad it’s there. (Participant 5: question 35)

I really do not have any clear feelings about using telehealth. – Yeah...er...I don’t know, they’re a bit difficult. I really do not have any clear feelings about using telehealth. (Participant 2: question 20)

Using telehealth is something I do without having to consciously remember – [pause]… I don’t understand that. (Participant 9: question 31)

Participants also experienced difficulty understanding a question if it was negatively phrased:

For me, telehealth… Is not annoying… Is annoying. – Oh alright. annoying that’s not a 7 is it? You’ve got to read these carefully haven’t ya? Yeah is not annoying, is annoying so I’m… so it doesn’t annoy me so shall I put one there? It doesn’t annoy me. Is that right is that how I’m reading it? (Participant 3: question 9i)

Using telehealth is something I rarely even think about. – So it is something I do think about so I want to go to strongly... using Telehealth is something I rarely even think about, strongly disagree then isn’t it? (Participant 2: question 35)


4.4.1.2 Participants experienced difficulty generating an answer
The issue of participants floundering when answering questions was the second most frequently observed problem with the scale, occurring in 11 of 13 participants (84.62%). This problem was observed a total of 21 times, when patients had difficulty providing or selecting an answer to a question. Issues related to participants experiencing memory problems when trying to recall the amount of time they had been using telehealth or their usage of healthcare services:  

Have you ever used telehealth? – Yes. If ‘yes’: How long have you been using it for? – Oh heck I haven’t got a clue, one to two year, I haven’t got a clue. I think it is about a year yeah. (Participant 4: question 6)

In the year before I started using telehealth: I visited the doctor... – Oh gosh, I don’t know how many times I’ve visited the doctor. I’ve no idea. (Participant 9: question 7)

In the year before I started using telehealth: I was hospitalised... – I was… er I was hospitalised so many times, I’m trying to think back now… [long pause] I’ll put two to three times. (Participant 10: question 7)

Participants also experienced problems answering questions when they were required to select a response on a likert scale, as they found it difficult to decide which answer best represented their views or feelings:

During the last month I tried my best to act in accordance with my personal standards regarding using telehealth. – I don’t know about that, I don’t know about that one, I don’t know honestly I don’t know. (Participant 5: question 28)
  

4.4.1.3 Participant answered a different question from the one that was asked or gave reasoning inconsistent with the answer given 
Another problem related to participants answering a different question from the one that was asked or giving an answer that was inconsistent with their reasoning. This problem was observed a total of 19 times, across 14 different questions and was encountered by six participants. 

Some participants believed that they had immediately understood the question, but then answered a different question to the one that was being asked:

Using telehealth is something I do without thinking. – I don’t, I don’t. I might bloody forget but I remember before, they telephone me when I ant done you know so, yeah. I’ll do a three for that. (Participant 5: question 30)

In the year before I started using telehealth: I saw my community matron... – At the moment I don’t see her that much. (Participant 5: question 7)

Other participants struggled to understand what the question meant initially, but then concluded what it meant, when in fact it meant something else, but the participant themselves were not necessarily aware of this:

During the last month I constantly monitored my use of telehealth. – Right… that means I’ve used it constantly haven’t I, yep. (Participant 2: question 24)

Using telehealth is something I do automatically. – That is I should imagine that is answering questions on it isn’t it. (Participant 2: question 29)

Participants also provided answers that did not match their vocalised thoughts. Several participants indicated a neutral verbal answer to a question in their reasoning, but then endorsed a strong agreement response option on the questionnaire: 

For me, telehealth… Is difficult to use… Is easy to use. – I think this is harder to use than what the other one was.  It’s a new thing this. It comes up with oxygen for your finger you know and then it tells you to do this and do that and do other you know and then when it says your upgrading is done well to me it’s finished you know.  Everybody’s got to know everything, but yet when I press that it comes up to oxygen again, so it’s like repeating itself all the time though. I’m not sure whether I’m doing it right or wrong.  But… Well I’ll see her when she comes, nurse. (Participant 5: question 9a). Circled ‘7 – Is easy to use’ on response scale.

For me, telehealth… Is not reassuring about my health… Is reassuring about my health. – Well this is it it’s not reassuring about my health. (Participant 2: question 9e). Circled ‘7 – Is reassuring about my health’ on response scale.


4.4.1.4 Participant questioned how sensible the questions were 
The final problem identified was that participants questioned how sensible the questions were; this issue was observed 18 times and arose among seven participants. These opinions were exclusively directed towards section D of the questionnaire, which consisted of the questions derived from theoretical measures/models. Patients commented on the appropriateness of the questions, and how they did not believe the questions were relevant for patients who were already using telehealth:

During the last month I really tried to use Telehealth. – I mean a lot of this is I’m already using it. These ones more or less… it’s like people if they don’t know if they’re going to use it, so I just go with strongly agree then shouldn’t I? (Participant 2: question 25)

Using telehealth is something I do without having to consciously remember. – I don’t need to remember cos it tells me… when it wants doing it comes on. That question is bloody stupid. (Participant 12: question 31)

A further problem occurred when the participants questioned how sensible some of the questions were and remarked that questions were irrelevant and that they did not make any sense:

Using telehealth is something I start doing before I realise I’m doing it. – Till you’re doing it, that’s a bit Irish isn’t it. (Participant 5: question 32)

During the last month I often had the intention to use telehealth on my mind. – Yes. [pause]. They really are quite funny some of these questions? (Participant 7: question 26)

I really do not have any clear feelings about using telehealth. – I, what, double Dutch int it… I really do not have any clear feelings? (Participant 4: question 20)

Other participants indicated that there was only one rational way to answer a question, as they assumed that their previous answers implied an answer to a subsequent question:

How likely is it that you will use telehealth? – Hmm yeah this is what I don’t understand about these tick boxes then it says where is it ‘How likely is it that you will use Telehealth’, I’ve just said I want to use it and I’ve just said you know I have the ability to use it. (Participant 3: question 17)









Table 4.4 Most problematic questions for participants
			
Question	Number of problems	Number of participants with problem	Number of times each type of problem was observed
			1	2	3	4
Q6. Have you ever used telehealth? If ‘yes’: How long          have you been using it for? 	6	6	0	0	0	6
Q7. In the year before I started using telehealth:           I visited the doctor:          I visited the emergency department:          I was hospitalised:          I saw my community matron/district nurse:	14	11	4	0	4	6
Q8. Since I started using telehealth:           I have visited the doctor:          I have visited the emergency department:          I have been hospitalised:          I have seen my community matron/district            nurse:	5	5	0	0	1	4
Q9i. For me, telehealth… Is not annoying… Is         annoying	5	5	5	0	0	0
Q20. I really do not have any clear feelings about          using telehealth 	5	4	4	1	0	0
Q24. During the last month I constantly monitored my          use of telehealth	4	4	0	1	3	0
Q25. During the last month I really tried to use          telehealth          	7	6	1	5	1	0
Q26. During the last month I often had the intention to          use telehealth on my mind	3	3	1	2	0	0
Q27. During the last month I was always aware of my          ideal levels of telehealth use  	6	6	2	2	0	2
Q28. During the last month I tried my best to act in          accordance with my personal standards          regarding using telehealth 	6	6	4	1	0	1





The aim of the current study was to assess the acceptability and face validity of a questionnaire designed to measure predictors of heart failure and COPD patients’ uptake and sustained use of telehealth, through the use of the ‘think aloud’ technique. It was found that the majority of participants encountered no problems in completing the majority of items in the questionnaire; however, every participant had a problem with at least two of the items, with the problem rate ranging between 2 and 16. This rate is very similar to that observed by French et al. (2007) who reported a problem rate of between 4 and 18 per participant. The 13 participants in this study each responded to 36 items within the telehealth acceptance questionnaire, encountering a total of 89 problems. The mean number of problems per participant was 6.85, which is comparable to the 8.07 problems per participant reported by Kaklamanou et al. (2012). Of the 46 items in the telehealth acceptance questionnaire, 30 were found to elicit problems for participants. The 16 items which presented no problems included: five demographic questions, five questions relating to barriers and facilitators, and six questions which had been derived from the TPB. Of the 30 problematic items, ten items were found to elicit problems for more than 15% of the participants and consequently necessitated reviewing (Oskenberg et al, 1991). 

4.5.1 Participant re-read question, or stumbled in reading it 
Consistent with potential problems with any questionnaire, participants re-read a question or stumbled in reading it a total of 31 times (5.13%) across 15 different items. This number is higher than that observed by Kaklamanou et al. (2012), where participants re-read the question or seriously floundered only fifteen times (1.12%). However, this number is lower than that observed by French et al. (2007), where participants re-read a question or seriously floundered in answering it a total of nineteen (7.54%) times. Problems were experienced in relation to participants having difficulty understanding the meaning of a question, and having to re-read the question and response options before they were able to respond. This finding suggests that individuals experience difficulty when self-reporting automatic processes and so is consistent with Nisbett and Wilson (1977), who proposed that people may have little ability to report accurately on their cognitive processes. However, although participants in the current study did have difficulty accessing the cognitive information that was required to answer some of the questions, they were able to eventually provide an answer after some deliberation. Participants also experienced problems with questions that were negatively phrased, and so participants had difficultly selecting a response to these questions, due to the problems they experienced when trying to understand the wording of the statement. This is problematic as it highlights the high degree of complexity of the phrasing of the items within the measure. Furthermore, van Sonderen, Sanderman, and Coyne (2013) found that using reverse worded items does not prevent response bias, and instead causes data scores to be contaminated by respondent inattention and confusion. 

4.5.2 Participants experienced difficulty generating an answer
Eleven participants experienced difficulty generating an answer to seven of the questionnaire items. Four of these seven items (Q9f, 21, 27, 28) only resulted in one or two participants experiencing difficulty generating an answer; however the other three items (Q6. ‘Have you ever used telehealth? If ‘yes’: How long have you been using it for?’; Q7. ‘In the year before I started using telehealth: I visited the doctor; I visited the emergency department; I was hospitalised; I saw my community matron/district nurse’; Q8. ‘Since I started using telehealth: I have visited the doctor; I have visited the emergency department; I have been hospitalised; I have seen my community matron/district nurse’) each resulted in problems for at least four of the 13 participants. These three items were amongst the questions that were found to be the most problematic and involved participants having to rely on their memory, as they required participants to recall the amount of time they had been using telehealth and their usage of healthcare services, therefore participants had to think back over a long period of time in order to provide an answer to these questions. Furthermore, this task was particularly difficult for participants, because patients with heart failure and/or COPD generally make lot of visits to their doctor, emergency department and/or hospital (Whitten & Mickus, 2007), therefore asking patients to remember the entire number of visits over an extended period would be very difficult, as patients are not expected to and generally do not record the number of visits they have. Interestingly the two participants who were observed as not having any problems with question 7 had only been using telehealth for a total of two and four months and the four participants who experienced difficulty generating an answer for question 8 had been using telehealth for an average of 24 months. 

4.5.3 Participant answered a different question from the one that was asked or gave reasoning inconsistent with the answer given 
Six participants were found to either answer a different question from the one that was asked or gave reasoning inconsistent with the answers they had given. This problem was observed a total of 19 times (3.15%), which is higher than that observed by Kaklamanou et al. (2012), but lower than the number observed by both French et al. (2007) and van Oort, Schröder, and French (2011). Problems in the current study related to participants using information that was not required to answer the question, which was caused by participants misinterpreting what they were being asked in the question. This problem mainly occurred in relation to question 7 ‘In the year before I started using telehealth: I visited the doctor; I visited the emergency department; I was hospitalised; I saw my community matron/district nurse’ and question 24 ‘During the last month I constantly monitored my use of telehealth’. 

For question 7, participants were asked to record the number of times they had utilised the healthcare service or received a visit from their healthcare provider in the past year. However, instead of providing an answer that related to the previous 12 months, several participants would think back over an extended period of time. For some patients this would be the whole time they had been using telehealth, whereas for other patients this would be over the length of time they had been visiting a specific doctor or hospital. Question 24 on the other hand, asked participants the extent to which they agreed that they had constantly monitored their use of telehealth over the past month. Thus, this question was trying to measure the concept of ‘self-regulation’, i.e. whether the patient had engaged in any effort to alter their telehealth usage behaviour. However, several participants were found to misinterpret the wording of this question. Some participants assumed the question to mean that they had constantly used telehealth, whereas other patients read the word ‘monitored’ in the questions and assumed it related to them monitoring their health via the telehealth equipment. 

Other problems related to participants providing answers that did not match their vocalised thoughts. This problem often occurred when participants would indicate a neutral verbal answer to a question in their reasoning, yet selected a strong agreement response option on the questionnaire. This may have been due to acquiescence bias, which is when individuals have a tendency to agree with an item within a questionnaire (Messick, 1991; Murphy & Davidshofer, 1988). This form of bias may have occurred in the current study, as a result of the researcher being present whilst the participant was completing the questionnaire. Thus, participants may have initially verbalised their neutral thoughts, but then decided to choose a positive response option, so as to avoid the disapproval of the researcher (Knowles & Nathan, 1997). 

4.5.4 Participant questioned how sensible the questions were 
Similarly to the findings from other ‘think aloud’ studies, participants in the current study questioned how sensible seven of the questions were a total of 18 times (2.98%). This figure is comparable with that observed by van Oort et al. (2011), where participants questioned the content of a question a total of 4/176 times (2.27%) amongst two samples of participants who completed the ‘Brief Illness Perception Questionnaire’. The questioning of the sensibleness of items in the current study was exclusively observed in relation to section D of the questionnaire, which consisted of the questions which had been derived from various theoretical models and measures. It is unsurprising that participants questioned the sensibleness of these items, as other studies have also observed problems in questionnaire completion, in relation to participants questioning the sensibleness of items derived from theoretical measures. For example, French et al. (2007) conducted two studies where one group of participants completed a TPB questionnaire concerning increasing physical activity and another group completed a TPB questionnaire which concerned binge drinking and participants were found to question how sensible the questions were a total of 21 times (8.33%), and 30 times (4.03%) respectively. 

Participants in the current study remarked that they thought some of the questions were inappropriate and did not make any sense, as they believed the questions were irrelevant for patients who were already using telehealth. Previous studies have also found participants to query the content of questionnaire items when they were unclear how to interpret these questions, and so participants commented that the questions did not make any sense (French et al., 2007; Kaklamanou et al., 2012; van Oort et al., 2011). Participants also articulated that some questions were very similar to previous questions and so there was only one rational answer to be given, as they felt that their answer to the questions had been implied by the answers they had provided to previous questions. According to French et al. (2007) this problem would be expected to occur in all questionnaires that use scales that contain multiple items to evaluate related ideas, as questionnaires often include a number of similar questions worded slightly differently, as this helps to avoid respondent bias.

4.5.5 Review of most problematic questions 
Ten items were found to elicit problems for more than 15% of the participants and consequently necessitated reviewing (Oskenberg et al, 1991). Each of the ten problematic questions will now be discussed in turn. I believed that it was unnecessary to make any changes to question 6 ‘Have you ever used telehealth? If ‘yes’: How long have you been using it for?’, as the purpose of this question is to determine the length of time patients have been using telehealth. Additionally, this question only resulted in minor problems for participants, thus it is expected that as participants did in the current study, other patients who complete this question will also be able to overcome any difficulties. 

On account of the problems patients experienced whilst completing the questions relating to disease history, it was decided that questions 7 and 8 would be removed from the questionnaire. The aim of these questions was to compare the responses to question 7 ‘In the year before I started using telehealth: I visited the doctor; I visited the emergency department; I was hospitalised; I saw my community matron/district nurse’ with those of question 8 ‘Since I started using telehealth: I have visited the doctor; I have visited the emergency department; I have been hospitalised; I have seen my community matron/district nurse’ to see whether there had been any change in patients’ usage of healthcare services since they began using telehealth. Therefore, these questions have to rely on patients recalling the number of times they visited the doctor, emergency department and hospital in the year before they began using and since they had started using telehealth. A lot of participants had trouble recalling this information and experienced great difficulty in generating answers to these questions, and so it is believed that including these items within the questionnaire would have frustrated patients and would not have yielded accurate answers. 

Problems also arose for participants when completing questions 9i and 20, due to the fact that these questions were negatively phrased, which consequently caused a high degree of confusion for some participants. In order to combat this issue, question 9i ‘For me, telehealth… Is not annoying… Is annoying’, could be altered so that the negative wording is removed from the question, which would eliminate the confusion for participants. The revised question would be: ‘For me, telehealth… Is annoying… Is not annoying’. In regards to question 20, ‘I really do not have any clear feelings about using telehealth’, it was decided that no changes would be made to this question, as it had been derived from an existing theoretical measure, Charng et al.’s (1988) ‘Role-person merger scale’, which has been established as having high reliability. Furthermore, although four participants experienced difficulty answering this question, they were only regarded as being minor problems, as participants were able to overcome these difficulties fairly quickly and provide an answer to the question. 

Questions 24-28 (‘During the last month I constantly monitored my use of telehealth’; ‘During the last month I really tried to use telehealth’; ‘During the last month I often had the intention to use telehealth on my mind’; ‘During the last month I was always aware of my ideal levels of telehealth use’; ‘During the last month I tried my best to act in accordance with my personal standards regarding using telehealth’) were also found to be amongst the most problematic questions. All of these questions were derived from Sniehotta et al.’s (2005) ‘Action control scale’ and they resulted in a total of 26 problems across the 13 participants. The problems were mainly related to patients questioning how sensible the questions were and having to re-read or stumbling in reading the question. Patients additionally experienced problems answering a different question from the one that was asked, and experienced difficulty generating an answer. Due to the high number of problems and the range of problems experienced by participants when completing these questions, it was decided that all five questions that had been derived from the ‘Action control scale’ would be removed from the questionnaire. 

4.5.6 Strengths and Limitations
The present study was able to assess the acceptability and face validity of the newly developed telehealth acceptance questionnaire and was able to identify the particular items that were found to be most problematic for participants, thus resulting in alterations being made to the questionnaire. This study provides evidence of the face validity of the telehealth acceptance questionnaire. However, there are some potential limitations, which will now be discussed. 

Participants in the current study were recruited from a single healthcare region in the north of England and so all patients were using the same piece of equipment that had been provided to them by their local healthcare provider, therefore it could be argued that these participants were not representative of the whole UK population of telehealth patients. However, there does not appear to be any huge difference in the pieces of telehealth equipment that are provided by the different healthcare regions across the country. Other limitations included the low recruitment rate, as although recruitment letters were mailed to 200 patients, only 13 patients (6.5%) agreed to participate in the study. It is unknown why the response rate was so low, as I was unable to follow up with those patients who chose not to participate in the study, but I believe that it may have been on account of the nature of the study. The information sheet explained to patients that the study would involve participating in an interview, whilst completing a questionnaire and vocalising their opinions and so many patients may have felt that participating in the study would have been too demanding for them and so decided not to participate. Another reason for the low recruitment rate may be due to the fact that these patients had chronic health problems and so they may have felt too ill to participate in the study. However, despite the fact that the response rate was so low, the sample size of the current study is comparable to other ‘think aloud’ studies (French et al., 2007; Murtagh et al., 2007; van Oort et al., 2011). 

A further limitation is that all patients who participated in the current study were all current users of telehealth. I was unable to recruit any patients who had abandoned telehealth, as NHS sites do not typically keep a record of abandoners. This is problematic as the telehealth acceptance questionnaire was developed with the aim of being used as a tool to identify predictors of telehealth usage compliance; therefore I am unaware of the problems that would have been encountered, by those patients who had abandoned telehealth. However, patients who had abandoned telehealth would not have been expected to have experienced any more difficulties than the participants who participated in the current study, as the questionnaire was designed for use with both patients who were currently using telehealth and also those who had abandoned telehealth. 

4.5.7 Conclusion










CHAPTER 5. Assessing the Reliability and Predictive Validity of a Home 
Telehealth Acceptance Questionnaire: Identifying Predictors of Heart Failure and Chronic Obstructive Pulmonary Disease Patients’ Telehealth Usage Compliance 

5.1 Abstract
This chapter reports the assessment of the reliability and predictive validity of the home telehealth acceptance questionnaire, as a measure to be used to predict heart failure and COPD patients’ compliance in using telehealth. The questionnaire was developed using the findings presented in chapters 2, 3 and 4 and consisted of three sections, relating to demographics, barriers to, and facilitators of, telehealth, and psychological variables that had been derived from the ‘TPB’; ‘Role-person merger scale’; and ‘SRBAI’. Two hundred and sixty-two heart failure and/or COPD patients who were currently using telehealth completed the telehealth acceptance questionnaire. The reliability scores of the questionnaire ranged from good to excellent (Cronbach’s alpha > .783 to .908). Data on telehealth usage compliance was provided for 112 patients. A multiple logistic regression analysis identified the SRBAI as being the only significant predictor of patient compliance in telehealth usage. The findings from this study suggest that patients who report their usage of telehealth as being a habitual behaviour, which is automatically activated, are more likely to be compliant in using telehealth. This work has now led to the development of a valid and reliable tool (ThAM), which can be used by healthcare professionals to predict telehealth usage compliance among patients who are currently using telehealth. The findings have also led to guidance being produced for healthcare professionals, which could be used to advise patients about how to make their telehealth usage a habit, and thus potentially reduce the likelihood of patients abandoning telehealth. 

5.2 Introduction 
The telehealth acceptance questionnaire was developed through the findings from the systematic review (chapter 2) and Study 1 (chapter 3). Study 1 involved conducting semi-structured interviews with heart failure and COPD patients in order to explore their beliefs and perceptions regarding their ongoing use of home telehealth. The findings from both the systematic review and Study 1 were then used to formulate questions for inclusion in the telehealth acceptance questionnaire. Study 2 (chapter 4) assessed the acceptability and face validity of the questionnaire using the ‘think aloud’ technique, which resulted in seven items being removed from the questionnaire. This third study aimed to assess the reliability and predictive validity of the telehealth acceptance questionnaire in a survey to determine predictors of heart failure and COPD patients’ telehealth usage compliance. 

The rationale for conducting this study was that large scale deployment of telehealth in the UK or in Europe is yet to be achieved and as identified in the systematic review (chapter 2), there is growing evidence that patients are refusing to accept telehealth or abandoning it (Gorst et al., 2014). This is potentially problematic because lack of telehealth uptake and specifically telehealth abandonment undermine the health and economic benefits associated with telehealth. Thus, previous research indicates that in order to increase telehealth usage, healthcare professionals need to be able to identify those patients who are less compliant in using telehealth and thus may be likely to abandon it (Joseph et al., 2011). 

The telehealth acceptance questionnaire was developed in order for it to be used as a tool by healthcare professionals to identify those patients who are less compliant in using telehealth. In the previous chapter, the questionnaire was established to have face validity and was acceptable to heart failure and COPD patients. Thus, this chapter will discuss the next stage of the research which will involve assessing the reliability and predictive validity of the telehealth acceptance questionnaire. The questionnaire consisted of four sections, relating to demographics, barriers and facilitators of telehealth, and psychological variables, which have been derived from various theoretical models/measures. The predictive validity of the questionnaire will be assessed by determining whether any of the psychological variables included within the questionnaire (TPB Behavioural intention, TPB Perceived behavioural control, TPB Subjective norm, TPB Attitude, Role-person merger, SRBAI, and telehealth barriers and facilitators) are predictive of patients’ telehealth usage compliance. Data on the number of patients’ missed telehealth readings will be used as the criterion variable as it will provide a measure for determining whether or not patients are compliant in using telehealth.   

5.2.1 Aim




5.3.1 Participant recruitment 
The study received ethical approval from the NHS Proportionate Review Sub-committee of the NRES Committee South Central - Portsmouth. Participants were recruited via a postal survey, which was posted out by the six participating NHS sites. The postal surveys were mailed to all patients with heart failure and/or COPD who were currently using telehealth in the six participating NHS sites (n=713). The postal survey contained an invitation letter, a participant information sheet, consent form, a telehealth acceptance questionnaire, and a prepaid return envelope. The information sheets explained the purposes of the research and provided a description of the nature and extent of involvement in the study (see Appendix 5.1). If patients wished to participate in the study they were asked to complete both the consent form (see Appendix 5.2) and the telehealth acceptance questionnaire and post it to the University of Sheffield inside the envelope provided. The recruitment period for the survey ran from mid July 2013 until the end of September 2013. If participants had not completed and returned the questionnaire within a two week time frame of receiving it, they were sent a reminder letter. If patients had not returned the questionnaire two weeks after they had been sent the reminder letter, they were sent a second reminder letter along with another copy of the questionnaire. 

5.3.2 Stimuli 
The stimulus was a 29-item questionnaire (see Appendix 5.3), which was developed from the findings obtained from the systematic review (chapter 2; Gorst et al., 2014) and semi-structured interviews with heart failure and COPD patients (chapter 3). The questionnaire was then validated in a ‘think aloud’ study (chapter 4). The questionnaire was designed to identify predictors of telehealth usage compliance and was divided into three sections:

5.3.2.1 Section A
The first section included six baseline demographic questions (Q1-6), which asked participants about themselves, their health condition and their use of telehealth. 

5.3.2.2 Section B
The second section included five questions (Q7-11), which related to the facilitators and barriers to telehealth, which were derived from the systematic review (chapter 2) and semi-structured interviews with patients (chapter 3). These five questions asked patients for their beliefs and perceptions about telehealth (e.g. ‘For me, the physical presence of a healthcare provider and face-to-face visits are…’). All items were in 7-point Likert scale format, with response options differing depending on the particular question.  

5.3.2.3 Section C
The third section included 18 questions, which were derived from various theoretical models/measures: Ajzen’s (1988; 1991) ‘TPB’ (Q12-17, 19-21); Charng et al.’s (1988) ‘Role-person merger scale’ (Q18, 26-29); and Gardner et al.’s (2012a) ‘SRBAI’ (Q22-25). All items were in 7-point Likert scale format, with response options differing depending on the particular question. 

5.3.2.3.1 Theory of planned behaviour
Nine questions were derived from the TPB. Three items measured behavioural intention (e.g. ‘I intend to use telehealth...’); three items measured perceived behavioural control (e.g. ‘I believe I have the ability to use telehealth…’); two items measured subjective norms (e.g. ‘People who are important to me want me to use telehealth…’); and one item (which required three answers) measured attitude (e.g. ‘Overall, my attitude towards using telehealth is…’). 

5.3.2.3.2 Role-person merger scale
Five questions were derived from the role-person merger scale (e.g. ‘For me, using telehealth means more than just looking after my health…’).  

5.3.2.3.3 Self-report behavioural automaticity index
Four questions were derived from the SRBAI (e.g. ‘Using telehealth is something I do without having to consciously remember…’). 

5.3.3 Telehealth usage compliance data 
In addition to completing the telehealth acceptance questionnaire, patients were also asked whether they would permit their NHS healthcare team to provide the researcher with their anonymised telehealth usage data so that this data could be linked with their questionnaire responses. The six participating NHS sites were asked to provide usage data which had been recorded over the six months after the patients had completed the survey, for each of the 262 patients who had consented to sharing this data. 
The following data was requested:
	Readings taken for patient (e.g. blood pressure, SpO2, etc)
	Readings for each symptom monitored
	Frequency of monitoring (e.g. daily, weekly, etc) 
	Compliance data (e.g. number of missing readings)

This data was then used to calculate patients’ total number of readings that they were expected to complete and total number of missed readings. The number of missed readings was then computed into a percentage of the total number of readings. This percentage of missed readings was then used to divide patients into two groups; those patients who had high telehealth usage compliance and those patients who had low telehealth usage compliance. Currently, there is no clear definition of what percentage of missed readings would be regarded as a high or low. However, previous research has recommended taking the average ‘failure’ rate, to determine whether patients are compliant in using telehealth (Wade, Cartwright, & Shaw, 2012). Thus, in the current research patients were divided into the following two groups: (1) patients who had a percentage of missed readings less than the mean (high compliance in telehealth usage) and (2) patients who had a percentage of missed readings greater than the mean (low compliance in telehealth usage). 

5.3.4 Statistical analysis 
Data from the questionnaires were entered into SPSS. The reliability of the telehealth acceptance questionnaire was assessed by using Cronbach’s Alpha to determine the internal consistency of each of the subscales included within the questionnaire. Subscales which had a Cronbach’s alpha value above .7 were considered acceptable (Kline, 1999). Scale scores were computed for the variables, by calculating the mean value of all items included within each of the scales. Descriptive statistics were calculated for each of the variables included in the questionnaire. Differences between participants for whom complete data was available and those participants for whom complete data was not available were assessed using t-tests. Complete data was defined as the completion of at least one of the questions from each of the questionnaire subscales and for whom telehealth usage compliance data was also provided. Multivariate analyses were also conducted in order to assess the predictive validity of the telehealth acceptance questionnaire. Multivariate associations with the binary outcome variable (telehealth usage compliance) were assessed through a multiple logistic regression analysis. The dependent variable was patient compliance in telehealth usage, which was coded as 0 (low compliance in telehealth usage) and 1 (high compliance in telehealth usage). The predictor variables were derived from the TPB (behavioural intention, perceived behavioural control, subjective norm and attitude), the role person merger scale, the SRBAI, and questions relating to the facilitators and barriers to telehealth. All of the predictor variables were treated as continuous. 






Assuming a medium effect size, seven independent variables, power = .80 and an alpha level of p = .05, it was anticipated that a final sample of 102 participants would be needed. Two hundred and sixty-two patients (36.75%) partially or fully completed the telehealth acceptance questionnaire and returned it to the University of Sheffield. Of the 262 participants recruited, 55.3% (n=145) were male, 42.4% (n=111) were female, and six patients (2.3%) failed to record their gender. The mean age was 72.24 years (SD=9.65, range 42-97, missing data=11). Two hundred and forty-one (92%) patients were retired, 12 (4.6%) were unemployed and nine (3.4%) patients failed to record their employment status. Data on health condition was provided by 249 participants, of whom 51.1% (n=134) had COPD, 22.9% (n=60) had heart failure, and 21% (n=55) had both heart failure and COPD. Thirteen (5%) patients failed to record their health condition. All patients who participated in the study had previously been offered and accepted telehealth. Length of usage ranged between awaiting telehealth equipment to arrive and 8 years (M=18.51, SD=17.52). 

Of the 262 patients who returned the telehealth acceptance questionnaire, complete data was provided for 99 patients, who were aged between 42 and 91 years of age (M=72.02, SD=9.62). Of these 99 patients, 61.6% (n=61) were male, 37.4% (n=37) were female, and 1% (n=37) failed to report their gender. Regarding employment status, 93 (93.9%) patients were retired, 5 (5.1%) patients were unemployed and one (1%) patient failed to provide their employment status. Over half of the sample (50.5%, n=50) had COPD, 23.2% had heart failure (n=23), and 25.3% (n=25) had both heart failure and COPD. One (1%) patient failed to report which health condition(s) they had. All patients who participated in the study had previously been offered and accepted telehealth and had been using telehealth from two weeks up to three years and two months, with an average of 13.14 months usage. 

5.4.2 Reliability analysis
Scale reliabilities were assessed using Cronbach’s Alpha, and reported in Table 5.1. All of the scales showed reliabilities of α>.7, with the exception of the ‘role-person merger’ scale, which had poor reliability (α=.33) when all of the 5 items were included. Following the exclusion of two items, the reliability increased to α=.78.

5.4.3 Descriptive statistics 
The descriptive statistics for the 262 patients who completed the survey are presented in Table 5.1, which provides the mean scores and standard deviations for each of the variables included within the questionnaire. The seven variables were all rated on a 7-point Likert scale. The variable with the highest mean score was the TPB behavioural intention subscale, which had a mean of 6.63, indicating that patients had a high intention to use telehealth. The variable with the lowest mean score was the role person merger scale, with a mean of 5.81, however although this was the lowest mean score, it is still a high score as it is towards the upper end of the 7-point Likert scale and so it indicates that patients had internalised the role of telehealth user as part of their self-concept. Given that the maximum possible score for all of the subscales was 7.00, the mean scores ranged from 5.81 to 6.63, thus indicating that patients scored highly on each of these subscales. Patients generally perceived themselves as being highly able to use telehealth and having a high social pressure to use telehealth. They also had a positive evaluation regarding their usage of telehealth, viewed their usage of telehealth as being a habitual behaviour and had positive beliefs and perceptions of telehealth. One-sample t-tests confirmed that participants were scoring significantly above the midpoint of each of the scales.  


Table 5.1 Alpha coefficients and descriptive statistics for the dependent and independent variables completed by the original sample of patients (n=262)
Variable	Alpha	Descriptive Statistics
		N	Min	Max	Mean	SD
Percentage of missed readings		112	0	32.82	4.49	5.90
TPB Behavioural intention	.876 (247)	250	2.00	7.00	6.63	0.83
TPB Perceived behavioural control	.871 (243)	250	1.67	7.00	6.61	0.85
TPB Subjective norm	.864 (247)	248	1.00	7.00	6.55	0.96
TPB Attitude	.908 (220)	248	2.67	7.00	6.58	0.87
Role-person merger Role-person merger - Q44 Role-person merger - Q29 & Q44	.331 (218).449 (223).783 (236)	243	1.00	7.00	5.81	1.45
SRBAI	.784 (230)	243	1.00	7.00	5.92	1.22




Of the 262 patients who completed the telehealth acceptance questionnaire; 236 (90.08%) patients agreed to have their responses matched with their telehealth usage data. The six participating NHS sites were asked to provide the requested anonymised telehealth usage data for the relevant patients. However, only three of the six sites were able to provide data on the number of missed readings for each of the patients. Thus, data on telehealth usage compliance was obtained for 112 (47.46%) patients. The average percentage of missed readings were calculated for each of these patients and they were found to range from 0% to 32.82% (M=4.49, SD=5.90).

Table 5.2 provides the descriptive statistics for the dependent variable and the seven independent variables that were completed by both the 99 (37.79%) patients for whom complete data was available and the 163 (62.21%) patients who failed to provide an answer to at least one of the questions from each of the questionnaire subscales or for whom telehealth usage compliance data was not provided. The mean scores for each of the variables that were included in the questionnaire are very similar to the mean score when all of the 262 patients were included. Independent samples t-tests revealed that there were no significant differences between the 99 patients for whom complete data was available and the 163 patients for whom complete data was not provided.

5.4.4 Multivariate analyses 
A multiple logistic regression analysis was conducted to determine predictors of patient compliance in telehealth usage. The dependent variable was patient compliance in telehealth usage, which was coded as 0 (low telehealth usage compliance) and 1 (high telehealth usage compliance). Of the 99 patients for whom complete data were available, 27 patients had low compliance in telehealth usage and 72 patients had high compliance in telehealth usage.
Table 5.2 Descriptive statistics for the dependent and independent variables for which complete data was provided (n=99) and for which complete data was not provided (n=163)
	Descriptive Statistics for Complete Data (n=99)	Descriptive Statistics for Incomplete Data (n=163)
Variable	N	Min	Max	Mean	SD	N	Min	Max	Mean	SD	p
Percentage of missed readings	99	0	32.82	4.30	5.89	13	0	20.90	5.92	6.07	.355
TPB Behavioural intention	99	3.67	7.00	6.66	0.76	151	2.00	7.00	6.61	0.87	.629
TPB Perceived behavioural control	99	3.67	7.00	6.65	0.74	151	1.67	7.00	6.58	0.92	.506
TPB Subjective norm	99	2.00	7.00	6.47	0.98	149	1.00	7.00	6.59	0.95	.339
TPB Attitude	99	2.67	7.00	6.56	0.94	149	3.00	7.00	6.59	0.82	.763
Role-person - Q29 & Q44	99	2.00	7.00	5.77	1.43	144	1.00	7.00	5.83	1.47	.746
SRBAI	99	1.50	7.00	5.96	1.25	144	1.00	7.00	5.90	1.20	.723




5.4.4.1 Summary of the model
When including only the constant, the model predicted that every patient had high compliance in telehealth usage, as this is the category in which most observed cases fell. As there were 72 patients who were highly compliant in telehealth usage, the models prediction would be correct 72 times out of 99, and so it would correctly classify 72.7% of patients. The residual chi-square statistic revealed that the coefficients for the variables not in the model were significantly different from zero, and so the addition of one or more of the predictor variables would significantly affect the predictive power of the model, χ2(7 = 16.31, p < .05. TPB attitude and SRBAI were both found to have a significant Roa’s efficient score statistic, and so they both could potentially make a contribution to the model. However, the stepwise calculations are relative and so SRBAI was selected for inclusion in the model, as it had the highest value for the score statistic. 


5.4.4.2 Step 1: Self-report behavioural automaticity index
In the first step, scores on the SRBAI was added to the model as a predictor, and so a patient was classified as having high or low compliance in telehealth usage based on their SRBAI score. The new model was significantly better at predicting telehealth usage compliance than it was when only the constant was included, χ2(1) = 9.04, p < .01. 

The model was able to correctly classify 94.4% of cases where patients had high compliance in telehealth usage, however was only able to classify 18.5% of cases where patients had low compliance in telehealth usage. The overall accuracy of classification was 73.7%, and so with the inclusion of the SRBAI, the model was able to correctly classify more cases than when only the constant was included. The results from the model are presented in Table 5.3 and indicated that as patients’ SRBAI score increased they were more likely to be highly compliant in using telehealth. The coefficient on the SRBAI had a Wald statistic equal to 8.29 which was significant at the .01 level. The model suggested that patients who had a high SRBAI score were almost 2 times more likely to be highly compliant in telehealth usage than patients who had a low SRBAI score. The goodness-of-fit tests indicated that the observed data was not significantly different from the predicted values in the model, and so the model was able to predict the real-world data. The model can account for 8% of the variance in patients’ telehealth usage compliance. 

The test statistics revealed that removing SRBAI score from the model would have a significant effect on the predictive ability of the model. None of the remaining variables (TPB Behavioural intention; TPB Perceived behavioural control; TPB Subjective norm; TPB Attitude; Role-person merger; Telehealth barriers and facilitators) were added to the model, as they were not found to have the potential to provide any further contribution to the model, χ2(6) = 7.08, p = .314.


Table 5.3 Summary of the logistic regression analysis 











Using the final model I was able to list the expected probability of patients being highly compliant in telehealth usage. I found from the model that the only significant predictor of telehealth usage compliance was the SRBAI, which could have a value ranging from 1 (very low SRBAI score) to 7 (very high SRBAI score). Table 5.4 lists the predicted probabilities of patients being highly compliant in telehealth usage based on their SRBAI score and then sorts them into one of two groups: (1) high compliance in telehealth usage or (2) low compliance in telehealth usage. The probabilities represent the likelihood of patients being highly compliant in using telehealth, and so if the probability is below .5 patients will be predicted to have low telehealth usage compliance, whereas, if the probability is above .5 patients will be predicted to have high telehealth usage compliance. 

Thus, the model predicted that patients who score the lowest possible score of 1 on the SRBAI would have a .1693 probability, which is equivalent to a 17% chance, of being highly compliant in telehealth usage and so it is predicted that these patients would be predicted to have low compliance in telehealth usage. Whereas, a patient who scored the highest possible score of 7 on the SRBAI would have a .8340 probability, which is equivalent to an 83% chance of being highly compliant in using telehealth and so it is predicted that these patients would have high compliance in telehealth usage. Overall, the model predicts that patients who score below 4 on the SRBAI will have low compliance in telehealth usage, whereas patients who score 4 or above on the SRBAI will have high compliance in telehealth usage. 

5.4.4.4 Interpreting residuals




Table 5.4 Predicated probability of patients having high compliance in telehealth usage based on their SRBAI score	

SRBAI Score	Predicted Probability	Predicted Group
1	.1693	Low telehealth usage compliance
1.5	.2103	Low telehealth usage compliance
2.25	.2844	Low telehealth usage compliance
2.5	.3123	Low telehealth usage compliance
2.75	.3417	Low telehealth usage compliance
3	.3723	Low telehealth usage compliance
3.25	.4040	Low telehealth usage compliance
3.5	.4366	Low telehealth usage compliance
3.75	.4696	Low telehealth usage compliance
4	.5030	High telehealth usage compliance
4.25	.5363	High telehealth usage compliance
4.5	.5693	High telehealth usage compliance
4.75	.6017	High telehealth usage compliance
5	.6332	High telehealth usage compliance
5.25	.6636	High telehealth usage compliance
5.5	.6928	High telehealth usage compliance
5.75	.7204	High telehealth usage compliance
6	.7465	High telehealth usage compliance
6.25	.7709	High telehealth usage compliance
6.33	.7787	High telehealth usage compliance
6.5	.7937	High telehealth usage compliance
6.67	.8079	High telehealth usage compliance
6.75	.8147	High telehealth usage compliance





5.5.1 Summary of results
This study sought to assess the reliability and predictive validity of the telehealth acceptance questionnaire in a survey to determine predictors of heart failure and COPD patients’ telehealth usage compliance. The results suggest that the telehealth acceptance questionnaire has good reliability in terms of internal consistency. Regarding the predictive validity of the telehealth acceptance questionnaire, the SRBAI was found to be the only significant predictor of telehealth usage compliance. Thus, the findings from the current study provide strong evidence for the role of telehealth usage being a habitual behaviour pattern amongst patients who are highly compliant in using telehealth. 

5.5.2 Self-report behavioural automaticity index
SRBAI scores were identified as being the single best predictor of patients’ telehealth usage compliance and so provide evidence that patients who are highly compliant in using telehealth are so, because their telehealth usage has developed into a habitual behaviour. As mentioned in the previous chapter, the SRBAI provides a measure to effectively summarise habitual behaviour patterns (Gardner et al., 2012a). The SRBAI assumes that habits influence behaviour on account of automaticity (Gardner, 2012; Sniehotta & Presseau, 2012). Thus, in the current study patients were more compliant in their telehealth usage if their use of telehealth was prompted by automatic activation. The findings from this study provide support for previous research which has established the SRBAI to have a moderating effect of habit on the intention-behaviour relationship with regard to a variety of health-related behaviours, including alcohol consumption, unhealthy snacking and physical activity (Gardner et al., 2012a). 

5.5.3 Implications for practice
The findings from the current study have now led to the development of a ThAM (see Appendix 5.4), which can be used as a tool for healthcare professionals to predict telehealth usage compliance among patients who are currently using telehealth. The tool consists of the four questions which were derived from the SRBAI (Gardner et al., 2012a), and patients are asked to answer these questions on a scale ranging from 1 (Strongly disagree) to 7 (Strongly agree). The overall SRBAI score is generated by calculating the mean score across all of the four questions. If patients have an overall SRBAI score greater than four, then they will be identified as being optimal telehealth users and so they will be likely to continue using telehealth. However, if patients score 4 or lower on any of the items, then they will be regarded as being suboptimal telehealth users who may be likely to abandon telehealth usage. Healthcare professionals are thus advised to provide guidance on habit-formation to those patients who score lower than four on the ThAM. This advice would be brief and simple and would have the potential to result in long-term impact on patients’ telehealth usage (Gardner, Lally, & Wardle, 2012b). Lally & Gardner (2013) recommend that habit-formation advice should involve repeating an action consistently in the same context. Thus, the advice provided by healthcare professionals should focus on encouraging patients to utilise their telehealth equipment consistently within the same context, e.g. after breakfast, as this will strengthen the context-behaviour association (Lally & Gardner, 2013). It is important for healthcare professionals to encourage patients to use the telehealth equipment within the same context, as varying the context will impede the development of automaticity (Wood & Neal, 2007). 

In addition to encouraging current users to become more compliant in telehealth usage, the findings from the study reported in this chapter could also be used to support long-term telehealth usage in patients who have accepted telehealth but have not begun using it. It is recommended that healthcare professionals provide habit-formation advice to patients immediately prior to them beginning their telehealth usage and they would also be advised to use the ‘Make a new health habit’ tool (see Appendix 5.5) developed by Gardner et al. (2012b) to encourage habit formation in patients. The tool provides advice to patients about how to form a healthy habit, by instructing them to decide on a goal that they would like to achieve for their health, then to choose a simple action that will get them towards their goal which they can do on a daily basis. Patients are then told to plan when and where they will do their chosen action and to do the action every time they encounter that time and place. There is also space for patients to list their goal and plan, along with a daily tick-sheet that can be used until their new habit becomes automatic. The tool informs patients that they should find they are performing the action automatically within 10 weeks, as previous research has found that on average habits are formed approximately 66 days following the initial performance of the behaviour (Lally, van Jaarsveld, Potts, & Wardle, 2010). Thus it may be beneficial for healthcare professionals to administer the ThAM to all patients who have been using telehealth for this length of time, in order to determine whether telehealth usage has formed into a habitual behaviour. However, this recommendation is based on daily performance of the behaviour and seeing as not all patients are required to use telehealth on a daily basis, with some patients only using telehealth once or twice a week, it may take longer for telehealth usage to develop into a habitual behaviour for these patients and so healthcare professionals should bare this in mind. 

5.5.4 Strengths and limitations
The principal strength of this study is that it has contributed to the development of a valid and reliable tool which can be used by healthcare professionals to predict patients’ telehealth usage compliance amongst current users, with the aim to identify those patients who are suboptimal telehealth users. In order for telehealth to become a mainstream means of healthcare delivery, healthcare professionals need to ensure that patients who have accepted telehealth continue using it, in order to receive the benefits it provides. By using the ThAM, healthcare professionals would consequently be able to provide habit-formation advice and guidance to those patients who are identified as being suboptimal telehealth users. A second strength of this study is the recommendation that has been provided for supporting long-term telehealth usage in patients prior to their usage of telehealth. Encouraging healthcare professionals to use the THAM and provide habit-formation advice to patients could potentially result in telehealth usage becoming a habitual behaviour for patients and thus have the potential to reduce the likelihood of patients abandoning telehealth.

The main limitation of the current study is that only three out of the six participating NHS sites provided data on patients’ telehealth usage compliance, which resulted in data only being provided for 112 patients, rather than the total sample of 262 patients who completed the telehealth acceptance questionnaire. Furthermore, only 99 patients were included in the logistic regression analysis and so on account of the small sample size, the analysis may not have been powered to detect significant differences. However, despite the small sample size, it was very close to the anticipated sample size of 102 patients (Cohen, 1992) and the SRBAI was found to emerge as a significant predictor. Thus, I can be confident in the ability of the SRBAI to predict patient compliance in using telehealth. It is recommended that the NHS should engage in better efforts to collect and retain telehealth usage data, in order for future research to determine whether any of the other variables are able to significantly predict patient compliance. 

The second limitation is that the SRBAI only accounted for 8% of the variance in patients’ telehealth usage compliance, and so it is clear that it is not the only variable that needs to be considered when predicting compliance in telehealth usage. The other variables that were included in the analysis were not found to be predictive of telehealth usage compliance. This is not to say that these variables are not relevant to the domain of telehealth acceptance and usage, rather they may be more applicable to telehealth uptake and/or maintenance as opposed to compliance. The patients who participated in the current study were all current users of telehealth and the descriptive statistics showed that patients scored highly on each of the variables included within the telehealth acceptance questionnaire. Thus, providing support for their ability to predict acceptance and maintenance of telehealth usage. 

The questions relating to the barriers to, and facilitators of, telehealth focused on the benefits and disadvantages of using telehealth, and so although patients were found to have positive perceptions of telehealth, it is likely that this variable would be more applicable to maintenance of telehealth usage, as barriers and facilitators appear to be more predictive of sustained use. The TPB predicts the occurrence of a behavior and so including the TPB within the telehealth acceptance questionnaire allowed me to assess patients’ motivation to use telehealth. Thus, the TPB is measuring whether or not patients want to use telehealth, therefore this model may be more applicable to uptake of telehealth. The inclusion of the role-person merger scale within the telehealth acceptance questionnaire measured the degree to which the patient adopted the role of telehealth user as part of their self-concept. Thus, unlike the SRBAI which is focused on the idea of patients habitually using the telehealth equipment, the role-person merger scale is concerned with the patients’ self-concept and whether they view themselves as a telehealth user. Therefore, similarly to the questions relating to the barriers and facilitators of telehealth, the role-person merger scale may be more predictive of patients sustained use of telehealth, as opposed to whether or not they are complying to their treatment regime, and using the telehealth equipment at the expected times. 

The findings from this study illustrate how habit is predictive of patients’ telehealth usage compliance; however it is not the only variable that needs to be considered. Thus, it may be beneficial for future research to explore variables and theoretical models that have been derived from adherence literature and consequently assess whether they have the potential to predict telehealth usage compliance. A lot of research within the domain of adherence literature focuses on medication adherence; however these variables and models could be modified to make them more applicable to telehealth usage adherence. Further research is required to determine the specific variables and/or models that are predictive of telehealth usage compliance among heart failure and COPD patients.

A third limitation is the survey response rate of 36.75%, which is lower than the response rates achieved in other patient-focused studies in health research (Nakash, Hutton, Jørstad-Stein, Gates, & Lamb, 2006). This is potentially problematic, as those patients who failed to respond to the survey may not have had the same beliefs and perceptions about telehealth as those participants who responded to the survey. Patients who participated in the current study were generally highly compliant in using telehealth. However, those patients who did not complete the survey may not have been as highly compliant and so there may have been other variables that were not identified in the current study that would have been predictive of patients’ telehealth usage compliance. Nevertheless, it was to be expected that the majority of patients who were sent the postal survey would generally have had high telehealth usage compliance, seeing as they were all currently using telehealth at the time they received the survey. Additionally, the reason for the low response rate may be due to the fact that all patients who were sent the survey had heart failure and/or COPD, which are chronic conditions and many patients were also suffering from other comorbidities, and so it is very possible that patients who chose not to respond to the survey did so because they felt too unwell to complete it. 

5.5.5 Conclusion
In conclusion, the telehealth acceptance questionnaire was found to have high reliability and a degree of predictive validity. The SRBAI was identified as being the single best predictor of patients’ telehealth usage compliance, as patients who reported high scores on the SRBAI were found to be highly compliant in telehealth usage. Thus the findings suggest that patients who report their usage of telehealth as being a habitual behaviour are more likely to be optimal telehealth users. This work has now led to the development of a ThAM, which can be used as a tool for healthcare professionals to predict telehealth usage compliance among patients who are currently using telehealth. The findings have also led to guidance being produced for healthcare professionals, which could be used to advise patients about how to make their telehealth usage a habit and thus potentially reduce the likelihood of patients abandoning telehealth. Further research is required amongst larger samples in order to determine whether any other variables are predictive of patients’ telehealth usage compliance. 
CHAPTER 6. General Discussion

6.1 Introduction
The principal aim of this thesis was to investigate what predicts optimal telehealth usage among heart failure and COPD patients. Previous research has shown that telehealth can provide benefits to heart failure and COPD patients, through reduced emergency department visits and hospitalisations, and improvements in quality of life (Inglis et al., 2010; McLean et al., 2011a; Polisena et al., 2010a; Polisena et al., 2010b). However, despite these benefits, large scale deployment of telehealth in the UK or in Europe is still yet to be achieved. One of the biggest barriers to mainstreaming telehealth is that many patients are continuing to refuse or quickly abandoning telehealth (Broderick & Lindeman, 2013; Davies & Newman, 2011; Greenhalgh et al., 2012; Joseph et al., 2011). 

In order to determine how sustained usage of telehealth can be increased, this thesis firstly sought to establish the rates of refusal and abandonment of telehealth by patients with heart failure and/or COPD and further explore the barriers to, and facilitators of, telehealth use. As although previous research has identified an extensive range of barriers to, and facilitators of, telehealth adoption by heart failure and COPD patients, little progress has been made in transferring this knowledge into practical use. Secondly, this thesis aimed to specifically explore patients’ beliefs and perceptions regarding their ongoing use of home telehealth, in order to identify the barriers and facilitators that lead to sustained use of telehealth by heart failure and COPD patients. Ultimately, telehealth will not be able to become a mainstream means of delivering care if patients continue to abandon using it, thus the third aim of this thesis was to identify the variables that are predictive of heart failure and COPD patients’ compliance in using telehealth. Finally, this thesis sought to develop a valid and reliable tool, which could be used to by healthcare professionals to predict telehealth usage compliance among patients who are currently using telehealth. To achieve these aims, a series of four related studies were conducted and described herein.

6.2 Empirical Findings
Chapter 1 introduced the concept of telehealth and highlighted the benefits it can provide to heart failure and COPD patients. However, the chapter also identified how large scale deployment of telehealth had not yet been achieved. Patient acceptance was identified as being a significant factor impacting on the mainstreaming of telehealth (Broens et al., 2007; Or & Karsh, 2009). Thus research was required to establish the proportion of patients who refuse or abandon telehealth and also to identify the factors that influence whether or not patients decide to accept and use telehealth. Additional research would also be required to further explore the beliefs and perceptions of patients who are currently using telehealth, in order to move towards identifying the variables that are predictive of heart failure and COPD patients’ compliance in using telehealth. 

Chapter 2 sought to systematically review the literature on home telehealth, in order to assess the rates of refusal and abandonment of home telehealth by heart failure and/or COPD patients and to identify the barriers to, and facilitators of, telehealth that determine whether patients do or do not accept and continue to use telehealth. No existing review of this was available, and so the proportion of patients who refuse or abandon telehealth was largely unknown. Previous research had also failed to explain why patients decide to take up, refuse, abandon or sustain using telehealth. The review found that 32% of patients who were offered telehealth failed to accept it and 20% of patients who did accept later abandoned telehealth. Seven patient barriers to telehealth acceptance and nine individual patient facilitators of telehealth acceptance were identified. Technical problems were identified as being the most frequently reported barrier to telehealth, as they prevented patients from using the telehealth equipment as intended. The second most reported barrier was patients believing telehealth to be unnecessary, as they failed to understand the purpose of it. A preference for in-person care was the third most reported barrier to telehealth, on account of patients’ concerns about the loss of personal contact with nurses. The most frequently reported facilitator of telehealth was improved self-care, as telehealth empowered patients to play a more active role in their health management. Increased access to healthcare was the second most reported facilitator, as patients appreciated the fact that healthcare professionals are able to see any early warnings of health status deterioration. Improved health knowledge was the third most reported facilitator, as patients believed that using telehealth had given them a better understanding and awareness of their condition. The review identified the need for further qualitative work to be conducted in order to explain the barriers to, and facilitators of, telehealth in greater detail.

Chapter 3 involved conducting semi-structured interviews with heart failure and COPD patients who were currently using telehealth, and to explore their beliefs and perceptions regarding their ongoing use of home telehealth. Patients were positive about home telehealth; perceiving benefits of ‘being watched over’ as providing peace of mind, commenting that telehealth had encouraged them to learn about their health condition and had a positive impact on their self-management behaviour, and feeling more connected with and integrated into the healthcare system. Conversely, patients also reported difficulties arising from the mechanical nature of telehealth and how they valued face-to-face contact with healthcare professionals. These findings supported those of the systematic review and thus, were used to assist in the design of a telehealth acceptance questionnaire, which was designed to be used to identify the variables that predict heart failure and COPD patients’ compliance in using telehealth. 

Chapter 4 reported a ‘think aloud’ study, which assessed the acceptability and face validity of the newly developed telehealth acceptance questionnaire. Participants generally found the questionnaire straightforward to complete. However, problems were identified, most notably in relation to participants re-reading a question or stumbling in reading it. Ten of the 46 items within the questionnaire were found to produce problems for more than 15% of the participants and thus necessitated reviewing, which resulted in seven items being removed and an alteration being made to one of the items within the questionnaire. Thus, the telehealth acceptance questionnaire was established to have face validity and was found to be acceptable to patients.

Chapter 5 reported a survey study that assessed the reliability and predictive validity of the telehealth acceptance questionnaire, as a measure to be used to predict heart failure and COPD patients’ telehealth usage compliance. The questionnaire consisted of three sections, relating to demographics, facilitators and barriers to telehealth, and psychological variables, which were derived from the following measures: ‘TPB’; ‘Role-person merger scale’; and ‘SRBAI’. All of the subscales included within the questionnaire were found to have high internal consistency, thus the questionnaire was found to be highly reliable. The SRBAI was the only variable that was found to be predictive of telehealth usage compliance. Thus, the findings from this study suggest that patients who report their usage of telehealth as being an automatically activated habitual behavior are more likely to be optimal telehealth users. This work has now led to the development of a valid and reliable tool (ThAM), which can be used to predict optimal telehealth usage among heart failure and COPD patients who are currently using telehealth. 

6.3 Theoretical implications 
This thesis reports the first systematic review to examine levels of home telehealth uptake and abandonment and the factors that influence heart failure and COPD patients’ decisions to accept, refuse or sustain using telehealth. Previous research suggested that many patients refuse or quickly abandon telehealth (Joseph et al., 2011); however the proportion of patients who refuse or abandon telehealth had not been established. The systematic review reported in this thesis was able to consolidate current knowledge on the rates of uptake, refusal and abandonment of telehealth and found that almost one third of patients who were offered telehealth refused to accept it and one fifth of patients who did accept later abandoned telehealth. Thus, the findings reported in this thesis support the claims of previous research, as they demonstrate that a high proportion of patients do refuse and abandon telehealth, however the current research has been able to extend knowledge on the subject by quantifying the rates of refusal and abandonment.  

In addition to quantifying the proportion of patients who refuse or abandon telehealth, the studies reported in this thesis were also able to establish the barriers to, and facilitators of, home telehealth acceptance and continued usage. The current study identified technical difficulties as being the greatest barrier to telehealth usage. Faulty equipment, battery failure and failed data transmissions appeared to be the most common problems experienced by patients. Similarly, previous research has also found patients to report having technical problems when using the telehealth equipment (Fairbrother et al., 2014; Hopp et al., 2006; Radhakrishnan et al., 2012; Ure et al., 2012). The current research was able to extend previous findings by demonstrating the impact ongoing technical problems have on patients’ perceptions of telehealth and how they can lead patients to question the benefits of telehealth and thus may lead to patients abandoning usage. Patient preference for in-person care was also identified as being a barrier to telehealth usage, as unlike teleheath, face-to-face contact allows patients to engage in conversation and discuss any concerns they have about their health. Similarly, previous research has also found patients to regard traditional in-person care as being more natural, as compared to telehealth interactions (Hopp et al., 2006) and so reduced contact with healthcare professionals has been cited as being one of the primary disadvantages of telehealth usage (Bentley et al., 2014; Rahimpour et al., 2008; Whitten & Mickus, 2007). However, the current research found that although patients do value the importance of traditional in-person care, they generally believe that the benefits of telehealth far outweigh the costs and so they want to continue using telehealth on account of the additional benefits it provides.   

The current research identified improved self-care, peace of mind and increased access to healthcare as being the main facilitators of telehealth usage. Consistent with previous research, the majority of patients reported how telehealth had led to improvements in the self-management of their health condition, as a result of learning about their health through the provision of more accurate and frequent information about symptoms (Fairbrother et al., 2013; Gale & Sultan 2013; Ure et al., 2012). However, not all patients in the current research reported improvements in their self-management behaviour, as some viewed the monitoring of their health condition as being the responsibility of their healthcare provider, rather than themselves. Similarly to previous research, patients felt that telehealth had provided peace of mind, as it enabled them to feel safer and reassured and it also reduced worry for their family members (Fairbrother et al., 2013; Fairbrother et al., 2014; Gale & Sultan, 2013; Radhakrishnan et al., 2012). Patients in the current study also acknowledged how using telehealth had increased their access to healthcare, by enabling them to become more connected with and integrated into the healthcare system. In addition to supporting the findings of previous research by highlighting the increased contact patients have with healthcare professionals (Gale & Sultan, 2013; Ure et al., 2012); the present study extends these findings by detailing how telehealth has delivered a positive experience of surveillance for patients and also how telehealth has led to perceived reductions in patients’ usage of healthcare services. 

Previous research has claimed that many patients are continuing to abandon telehealth; however it is unknown what variables are predictive of sustained usage of telehealth. The current study identified SRBAI scores as being the single best predictor of patients’ telehealth usage compliance and so was able to provide evidence for the role of telehealth usage being a habitual behaviour pattern amongst patients who are optimal telehealth users. Thus, in the current study patients were more compliant in their telehealth usage if their use of telehealth was prompted by automatic activation. The findings from this study provide support for previous research which has established the SRBAI to have a moderating effect of habit on the intention-behaviour relationship with regard to a variety of health-related behaviours, including alcohol consumption, unhealthy snacking and physical activity (Gardner et al., 2012a). 

6.4 Practical implications
Improved self-care, peace of mind and increased access to healthcare were identified as being the greatest facilitators of telehealth usage. Thus, in order to improve uptake and sustained use of telehealth, healthcare providers should consider communicating these facilitators of telehealth to patients. It may be useful for healthcare professionals to emphasise the use of telehealth as a tool for self-monitoring, as highlighting the potential for improvements in self-management to patients considering using telehealth might increase uptake. Additionally, it is evident that patients greatly appreciate the peace of mind that telehealth has provided them and their families and so communicating this to patients who are unsure about whether to adopt telehealth might be useful in promoting uptake. It would also be beneficial for healthcare professionals to inform patients that using telehealth would not involve them having to manage their health condition alone, nor would it diminish the contact they have with their healthcare provider, but rather it would lead to them feeling better equipped to engage with healthcare services through the direct access they would have via telehealth monitoring. 

Technical problems were identified as being the greatest barrier to using telehealth and so it would be advantageous for healthcare professionals to ensure that patients have access to both well-designed and patient focused telehealth equipment. Good technical support is also essential, so that any problems can be quickly resolved, thus resulting in purely minimal issues for patients, which is consequently likely to facilitate sustained use of telehealth. Patients were also found to value the importance of in-person care; on account of the fact that face-to-face visits enable patients to engage in conversation with healthcare professionals and discuss any concerns they have about their health. Thus, it may be useful for healthcare providers to offer telehealth to patients at an earlier stage, in order to avoid patients becoming accustomed to in-person visits from healthcare professionals. Furthermore, it may also be beneficial to ensure that patients continue to receive occasional visits from healthcare professionals once they have begun using telehealth. However, both healthcare professionals and researchers should also be aware that telehealth is not ideal for all patients and that some will have a preference for their healthcare to be delivered in-person, as a result of the social support provided by nurses (Sharma & Clarke, 2014).

The findings from the current research have now led to the development of a ThAM, which can be used as a tool for healthcare professionals to predict telehealth usage compliance among patients who are currently using telehealth. Healthcare professionals are advised to utilise the ThAM to identify those patients who are identified as being suboptimal telehealth users and consequently provide guidance on habit-formation to these patients. This advice should focus on encouraging patients to utilise their telehealth equipment consistently within the same context, in order to strengthen the context-behaviour association (Lally & Gardner, 2013). In addition to encouraging current users to become more compliant in telehealth usage, the findings from this research could also be used to support long-term telehealth usage in patients who have accepted telehealth but have not begun using it. It is recommended that healthcare professionals provide habit-formation advice to patients immediately prior to them beginning their telehealth usage and they would also be advised to use the ‘Make a new health habit’ tool, which is designed to encourage habit formation in patients (Gardner et al., 2012b). It may be beneficial for healthcare professionals to administer the ThAM to all patients who have been using telehealth for a period of 10 weeks, in order to determine whether telehealth usage has formed into a habitual behaviour, however healthcare professionals should also be aware that frequency of usage will impact on the time it takes for telehealth usage to develop into a habitual behaviour. 

6.5 Strengths and limitations 
The research reported in this thesis has several strengths. First, the systematic review was able to examine levels of home telehealth refusal and abandonment and was able to quantify the proportion of patients who refuse or abandon telehealth. Second, Study 1 was able to use IPA to explore heart failure and COPD patients’ beliefs and perceptions regarding their ongoing use of home telehealth. Unlike other analytic methods that have been used in previous research, IPA allowed the research to focus on patients’ subjective accounts and personal experiences of telehealth, and so it enabled them to provide a full, rich account of their beliefs and perceptions about telehealth. Third, the findings from Study 2 and Study 3 have been used to develop a valid and reliable tool, which can be used by healthcare professionals to predict patients’ telehealth usage compliance amongst current users, with the aim to identify those patients who are suboptimal telehealth users. Fourth, the findings reported in Study 3 have also been used to provide recommendations for supporting long-term telehealth usage in patients prior to their usage of telehealth. 

Despite the important new contributions made by the findings reported in this thesis, it is also important to identify the various limitations which were encountered during the sampling, data collection and analysis stages of the research. The limitations in relation to each of the studies reported in this thesis have been discussed in detail in the chapter discussion sections. This section will discuss the limitations that are applicable to several parts of the research project. 

One possible limitation relates to the fact that the samples of patients who participated in Study 1 and Study 2 were both solely based within the north of England, and so the findings reported in these studies may not be representative of the wider perceptions of the whole UK population of heart failure and COPD telehealth users. However, I draw confidence from the fact that the themes observed in Study 1 were consistent with those that emerged in the systematic review reported in chapter 2. Furthermore, although the patients who participated in Study 2 were all using the same piece of telehealth equipment, the study was aiming to assess the acceptability and face validity of the telehealth acceptance questionnaire and so the findings were concerned with the problems patients experienced in relation to the wording and meaning of the questions. Thus, the issues experienced by patients were not concerned with the specific equipment they were using, and so I believe that the findings reported in Study 2 could be replicated in different healthcare regions across the country. Additionally, Study 3 involved mailing the validated telehealth acceptance questionnaire from Study 2, out to patients in six different healthcare regions throughout the UK. Thus, the fact that the questionnaire was validated amongst patients in the north of England only, does not appear to have been an issue, as multiple patients in each of the different healthcare regions across the country were able to successfully complete the questionnaire.

Low recruitment/ response rate is another limitation which occurred in each of the three studies. In Study 1, 27 out of 175 potential participants agreed to participate in the semi-structured interviews. In Study 2, out of the 200 patients who were invited to participate in the ‘think aloud’ study, only 13 patients agreed to do so. In Study 3, out of 713 patients who were sent a postal survey, 262 patients partially or fully completed the telehealth acceptance questionnaire and returned it to the University of Sheffield. It is unknown why the response rates were so low in each of the three studies, as I was unable to follow up with those patients who chose not to participate in the study. One possible reason for the high refusal rate may be attributable to the fact that the patients had heart failure and/or COPD, which are chronic conditions and many patients were also suffering from other comorbidities, and so it is very possible that patients may have felt too unwell to participate in these studies. Despite the low response rates, the sample sizes included in both Study 1 and Study 2 were comparable to other similar studies (Brocki & Wearden, 2006; French et al., 2007; Murtagh et al., 2007; van Oort et al., 2011). In contrast, the survey response rate in Study 3 was lower than that obtained in other postal surveys (Nakash et al., 2006); however this is most likely due to the fact that the patients who were invited to participate in the current study had chronic health problems and so it is likely that they did not feel able to complete the 29-item questionnaire. 

In addition, to the low survey response rate in Study 3, only 99 out of 713 potential patients were included in the analysis, as telehealth usage data was only provided by three of the six participating NHS sites. According to power analysis, the ideal sample size for maximal power in Study 3 would have been 102 participants (Cohen, 1992), and so as the analysis only included 99 patients, it may not have been powered to detect significant differences. Despite the small sample size, the SRBAI was found to emerge as a significant predictor and so I am confident in the ability of the SRBAI to predict patient compliance in using telehealth. However, only 8% of the variance in patients’ telehealth usage compliance could be explained by patients’ SRBAI scores, thus it is evident that other variables are also predictive of telehealth usage compliance. It is recommended that the NHS should engage in better efforts to collect and retain telehealth usage data, in order for future research to determine whether any of the other variables are able to significantly predict patients’ telehealth usage compliance. 

A further limitation is that in addition to recruiting patients who were currently using telehealth, the aim of the research project was to also recruit patients who had abandoned telehealth. However, the studies reported in this thesis consisted only of current telehealth users, on account of the fact that NHS sites do not typically keep a record of abandoners. This is problematic as the telehealth acceptance questionnaire was developed with the aim of being used as a tool to identify predictors of telehealth usage compliance; therefore I am unaware of the perceptions and problems that would have been encountered in Study 1 and Study 2, by those patients who had abandoned telehealth. It would be valuable if all NHS sites retained records as to whom and why telehealth is offered, refused, or abandoned to allow researchers further insight into uptake and sustained use of telehealth. 

6.6 Recommendations for future research
Suggestions for future research are based on both the results and limitations of the current research. Firstly, in regards to assessing patient perceptions of telehealth, future studies should aim to recruit patients who have refused or abandoned telehealth, in order to determine whether there are any differences in the barriers and facilitators of telehealth reported by heart failure and COPD patients. Second, in relation to the telehealth acceptance questionnaire, it would be beneficial for future research to assess the predictive validity of the questionnaire amongst a larger sample of patients in order to determine whether any other variables are predictive of patients’ telehealth usage compliance. Third, it would also be beneficial to engage in attempts to recruit patients who have abandoned telehealth, in order to determine which variables are predictive of telehealth abandonment. Fourth, seeing as the current research highlighted how compliance was predicted by whether patients’ usage of the telehealth equipment had developed into a habitual behaviour, it would be advantageous for future research to investigate at what stage telehealth usage becomes a habit. Previous research has found that on average habits are formed approximately 66 days following the initial performance of the behaviour (Lally et al., 2010). However, for many patients, telehealth is not used on a daily basis, as many only use the equipment during the week and some patients may only use it one day a week. Thus, it would be interesting to determine whether frequency of telehealth usage impacts on the amount of time it takes until telehealth usage forms into a habitual behaviour. Fifth, future research should aim to determine the other variables and/or models that are also predictive of telehealth usage compliance among heart failure and COPD patients. It would be beneficial to explore adherence literature, in order to identify variables and theoretical models that may also have the potential to predict compliance. 

One model that could be used to predict patients’ telehealth usage compliance is the Necessity-Concerns Framework (Horne, Weinman, & Hankins, 1999), which proposes that common-sense evaluations of prescribed treatment influence a person’s motivation to start and continue with treatment. These evaluations are grouped under two categories: personal beliefs about the necessity for treatment and concerns about potential adverse consequences (Horne & Weinman, 1999; Horne, 2003). The key belief about necessity relates to whether patients see the need to continue treatment. Alternatively, the primary concerns are side-effects, long term effects, dependence, and disruption. Horne et al. (2013) propose that the Necessity-Concerns Framework potentially offers an appropriate model for health professionals to elicit and address key beliefs underpinning patients’ attitudes and decisions about treatment. The findings from a meta-analytic review suggest that novel interventions to support informed choice and optimal adherence to appropriate treatment are likely to be more effective if they encompass patients’ beliefs about the treatment and how they evaluate their personal need, in relation to their concerns about possible consequences (Horne et al., 2013). Thus, the model suggests that adherence in long-term conditions would be associated with stronger perceptions of the necessity for treatment and fewer concerns about adverse consequences. Conversely, nonadherence would be associated with weaker perceptions of the necessity for treatment and greater concerns about adverse consequences.

Research has found the Necessity-Concerns Framework to be a potentially useful model for understanding patients’ non-adherence to prescribed medicines; however it is possible that the framework could also be used to explain non-compliance in telehealth usage. Heart failure and COPD are long-term conditions; therefore symptoms can often be invisible or remain unnoticed for sustained periods of time. Thus, patients may feel that they are able to occasionally miss taking their telehealth readings and that it would not really make much difference. Relatedly, patients may also think that they do not need to use the telehealth equipment, because they view their health as being stable. Thus, these patients may believe that they are already managing their health well alone, and so consequently only choose to use the telehealth equipment when it is convenient for them to do so and not at the times they are expected to use it. However, patients who neglect to take expected readings may not be aware of the fact that missing a reading could result in an infection not being picked up until a later date, when it may have already caused damaged to their health. Furthermore, the systematic review (chapter 2) identified believing telehealth to be unnecessary as being one of the greatest barriers to using telehealth, thus providing support for the Necessity-Concerns Framework.

In regards to concerns about potential consequences of using telehealth, the systematic review (chapter 2) and Study 1 (chapter 3) both highlighted how patients often report worrying about technical problems with the telehealth equipment, including faulty equipment, battery failure, and failed data transmissions. Relatedly, patients also have concerns about technical support, as they are worried that there will be nobody to fix the equipment when problems occur. In addition, patients are also concerned about the loss of personal contact with healthcare professionals as a result of using telehealth. Research has found that heart failure and COPD patients value face-to-face visits from their community matron or respiratory nurse, as they enable them to engage in conversation and discuss any concerns they have about their health. Other concerns include patients worrying that using telehealth would lead to them becoming too dependent on the equipment, and so many may not want to rely on it too much to inform them about their health. These concerns can lead patients to question the benefits of telehealth, and consequently lead to them being less compliant in using telehealth. Thus, it is clear that the Necessity-Concerns Framework may be a potentially useful model for understanding low telehealth usage compliance among heart failure and COPD patients.    

6.7 Conclusion
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Country data collected: 

Eligibility 












Total study duration: 








Description of the intervention: 
Input from health professional: 
Theoretical basis for intervention: 

Outcome Data
Number of participants included in analysis: 
Number of refusals: 
Reason for refusals: 
Number of withdrawals, exclusions, lost to follow-up: 
Reason for withdrawals: 
Refusal/withdrawal demographics: 
Length of follow-up, number and/or times of follow-up measurements: 
Outcome variable: 
Results of TH implementation: 
Positive perceptions of telehealth:  
Negative perceptions of telehealth:
Unit of assessment/analysis: 
Summary outcome: 
Appendix 2.2 Definitions of study designs
Study design	Definition
Randomised Controlled Trial (RCT)	An RCT is an experimental study where participants (individuals or groups) are randomised either to receive the intervention being tested or to receive a control treatment (usually the standard treatment or a placebo).
Mixed method	Mixed methods studies involve a combination of quantitative and qualitative research methods. For example, in a mixed methods study the quantitative aspect may look at the effect of an intervention and the qualitative aspect may look at participant perceptions of the intervention. 
Qualitative 	Studies which look at the experiences, behavior or views of individuals and groups.

























Appendix 3.1 Participant information sheet for Study 1


Patient Participant Information Sheet

You are being invited to take part in a research study. Before you decide, it is important for you to understand why the research is being done and what it will involve. Please read the following information carefully and discuss it with your family or friends if you wish. There are contact details in this document if there is anything that is not clear or if you would like more information. Take time to decide whether or not you wish to take part.  

The overall aim of this project is to identify the barriers to the use of telehealth which can be used to help people to self-manage long term conditions.

What is the purpose of this research?
Our aim is to understand current acceptability and usage of Telehealth among patients. To do this we need to understand what it is like using telehealth so that health care professionals can identify what has to be included in future telehealth services. 

It is important that any telehealth service matches the needs of those who are likely to use it and so we want to talk to people who use telehealth to help manage their health in order to find what they would find useful and what can be accommodated into their homes and lifestyle.  

Why have I been chosen?
You have been asked to take part because you are receiving a telehealth service to help you manage your health.  

Do I have to take part?
It is up to you whether or not to take part. If you do decide to take part you will be given this information sheet to keep and asked to sign a consent form. If you do decide to take part you are still free to withdraw at any time and without giving a reason. We will ask you what to do with the data we have collected if you withdraw. If you lose mental capacity during the research project, we will continue to use the data previously collected. 
  
What if I do not wish to take part?
This will not affect the standard of care you receive from any health or social care service in any way.

What do I have to do?
If you decide to take part you will continue to receive your telehealth service. Your usual care will not change as a result of being involved in the study. A researcher may contact you to arrange an interview to discuss why you decided to participate in the service and what you like and dislike about it. The interview will be conducted in your home unless you request otherwise. You may also be asked if you are willing to attend a local workshop where people can share their experiences of using telehealth. More information will be provided about this if you are interested in taking part. Reasonable travel expenses will be paid for you to attend these workshops/ interviews as appropriate. 

How long will the study last? 
The whole study will last for a year, but your involvement will be for one interview of no more than one hour. If you wish you may also attend up to 2 workshops each lasting 4 hours.

What if I change my mind during the study?
You are free to withdraw from the study at any time without affecting your care. You will not have to give any reasons for your withdrawal. 

Are there any risks or disadvantages to taking part in this study?
We do not anticipate that there will be any risks or disadvantages to taking part.  

What are the possible benefits of taking part?
The information you give us will help us design a telehealth service that will enable people with long term health conditions to cope better at home. We think you will find your involvement interesting. We hope that in the future this will benefit people who use telehealth, as well as make good use of health care resources.  

Will my taking part in the study be kept confidential?
We will record information about your experience of using telehealth. All information which is collected about you during the course of this study will be kept strictly confidential. You will be identified by a code rather than a name and the information will be stored in password-protected computer files at the Universities of Sheffield and the University of Leeds which can only be accessed by the research team. People from regulatory authorities may look at our records to check that the study is being carried out correctly. Your name will not be disclosed.  

What will happen to the results of the research study?
We aim to publish results of the study in a health care journal and present our findings at professional conferences. If you would like a summary of the results on completion or details of any publications and presentations please contact Mark Hawley at the address below.  

Who is organising and paying for the research?
The research is funded by the Technology Strategy Board. It is being carried out by a consortium of two universities and NHS organisations in the Yorkshire & Humber region with Mark Hawley from the University of Sheffield as Project Director.  

Who has reviewed this study?
The protocol for this study has been reviewed and approved by the South Yorkshire Research Ethics Committee.

What if I want to know more?
Please contact Mark Hawley at the address below for more information. You can also find out more from the website http://www.sheffield.ac.uk/scharr.

Professor Mark Hawley
School of Health and Related Research





Tel 0114 222 1726









Telephone: 023 8065 1088
Email: admin@invo.org.uk (​mailto:admin@invo.org.uk​) 













Appendix 3.2 Participant consent sheet for Study 1

Patient Participant Consent Sheet

Please initial the box for each statement
I confirm that I have read and understand the information sheet for the above study. I have had the opportunity to consider information, ask questions and have had these answered satisfactorily.	
I understand that my participation is voluntary and that I am free to withdraw at any time without my medical care or legal rights being affected.	
I understand that if I lose mental capacity during the research project, data previously collected will be retained. 	
I understand that the information I provide will be securely stored and that access will be restricted to the researchers working on this project.	
I understand that, as part of the study, audio recordings of my speech will be made and data about my use of telehealth may be recorded. These recordings may be reviewed by members of the research team.	
I understand that data collected during the study may be looked at by individuals from regulatory authorities or from the NHS Trust, where it is relevant to my taking part in this research.  I give permission for these individuals to have access to my records.	
THE FOLLOWING STATEMENTS ARE OPTIONAL. PLEASE CIRCLE THE RELEVANT BOX.
I agree that anonymised data can be used in future research and development studies.	YES	NO
I agree that any information that I have provided can be used if I wish to withdraw from the study.	YES	NO
I agree that I wish to be informed about the emerging results of the study.	YES	NO
I agree that I will provide my informal carer with information about the study.	YES	NO
I agree that I can be contacted about other research activity related to this study.	YES	NO



























Appendix 4.1 Participant information sheet for Study 2


Patient Participant Information Sheet

You are being invited to take part in a research study. Before you decide, it is important for you to understand why the research is being done and what it will involve. Please read the following information carefully and discuss it with your family or friends if you wish. There are contact details in this document if there is anything that is not clear or if you would like more information. Take time to decide whether or not you wish to take part.    

The overall aim of this project is to identify the barriers to the use of telehealth which can be used to help people to self-manage long term conditions.

What is the purpose of this research?
Our aim is to understand current acceptability of Telehealth among patients. To do this we need to validate a new questionnaire that will be used to test the acceptability of telehealth with large numbers of patient. This will help health care professionals identify what has to be included in future telehealth services. 

Why have I been chosen?
You have been asked to take part because you have received a telehealth service.  

Do I have to take part?
It is up to you whether or not to take part. If you do decide to take part you will be given this information sheet to keep and asked to sign a consent form. If you do decide to take part you are still free to withdraw at any time and without giving a reason. We will ask you what to do with the data we have collected if you withdraw. If you lose mental capacity during the research project, we will continue to use the data previously collected.
  
What if I do not wish to take part?
This will not affect the nature or standard of care you receive from any health or social care service in any way. 

What do I have to do?
If you decide to take part you will continue to receive your telehealth service. Your usual care will not change as a result of being involved in the study. A researcher may contact you to arrange an interview during which you will complete the questionnaire and share your opinions of it. More information will be provided about this if you are interested in taking part. The interview will be conducted in your home unless you request otherwise. You may also be asked if you are willing to attend a local workshop where people can share their experiences of using telehealth. More information will be provided about this if you are interested in taking part. Reasonable travel expenses will be paid for you to attend these workshops/ interviews as appropriate. 

How long will the study last? 
The whole study will last for a year, but your involvement will be for one interview of no more than one hour. 

What if I change my mind during the study?
You are free to withdraw from the study at any time without affecting your care. You will not have to give any reasons for your withdrawal.

Are there any risks or disadvantages to taking part in this study?
We do not anticipate that there will be any risks or disadvantages to taking part.  

What are the possible benefits of taking part?
The information you give us will help us design a telehealth service that will enable people with long term health conditions to cope better at home. We think you will find your involvement interesting. We hope that in the future this will benefit people who use telehealth, as well as make good use of health care resources.  

Will my taking part in the study be kept confidential?
We will record information about why you decided not to use telehealth. All information which is collected about you during the course of this study will be kept strictly confidential. You will be identified by a code rather than a name and the information will be stored in password-protected computer files at the Universities of Sheffield and the University of Leeds which can only be accessed by the research team. People from regulatory authorities may look at our records to check that the study is being carried out correctly. Your name will not be disclosed.  

What will happen to the results of the research study?
We aim to publish results of the study in a health care journal and present our findings at professional conferences. If you would like a summary of the results on completion or details of any publications and presentations please contact Mark Hawley at the address below.  

Who is organising and paying for the research?
The research is funded by the Technology Strategy Board. It is being carried out by a consortium of two universities and NHS organisations in the Yorkshire & Humber region with Mark Hawley from the University of Sheffield as Project Director.  

Who has reviewed this study?
The protocol for this study has been reviewed and approved by the South Yorkshire Research Ethics Committee.

What if I want to know more?
Please contact Mark Hawley at the address below for more information. You can also find out more from the website http://www.sheffield.ac.uk/scharr.

Professor Mark Hawley
School of Health and Related Research





Tel 0114 222 1726

































Appendix 4.2 Participant consent sheet for Study 2

Patient Participant Consent Sheet

Please initial the box for each statement
I confirm that I have read and understand the information sheet for the above study. I have had the opportunity to consider information, ask questions and have had these answered satisfactorily.	
I understand that my participation is voluntary and that I am free to withdraw at any time without my medical care or legal rights being affected.	
I understand that if I lose mental capacity during the research project, data previously collected will be retained. 	
I understand that the information I provide will be securely stored and that access will be restricted to the researchers working on this project.	
I understand that, as part of the study, audio recordings of my speech will be made and data about my feedback on the research questionnaire may be recorded. These recordings may be reviewed by members of the research team.	
I understand that data collected during the study may be looked at by individuals from regulatory authorities or from the NHS Trust, where it is relevant to my taking part in this research.  I give permission for these individuals to have access to my records	
THE FOLLOWING STATEMENTS ARE OPTIONAL. PLEASE CIRCLE THE RELEVANT BOX.
I agree that anonymised data can be used in future research and development studies.	YES	NO
I agree that any information that I have provided can be used if I wish to withdraw from the study.	YES	NO
I agree that I wish to be informed about the emerging results of the study.	YES	NO
I agree that I can be contacted about other research activity related to this study.	YES	NO





































Appendix 4.3 36-item telehealth acceptance questionnaire


Section A: Demographic information





4.	If you are currently retired, what was your last job? ______  Was this full time or part time?
5.	What health condition(s) have you been diagnosed with?
6.	Have you ever used telehealth?
If yes: How long have you been using it for? ___ months
     Or if you are no longer using telehealth, how long did you use it for? __ months




Section B: Disease history	

These questions are asking you about your health condition and the health care you have received.  	
			
7.	In the year before I started using telehealth:
I visited the doctor ___ times
I visited the emergency department ___ times 
I was hospitalised ___ times 
I saw my community matron/district nurse ___                                                        

7.	Since I started using telehealth (if applicable):
I have visited the doctor ___ times 
I have visited the emergency department ___ times 
I have been hospitalised ___ times 




Section C: Views on using teleheath 

These questions are asking you for your thoughts about telehealth. 
Please circle the number which represents how you feel about each statement.

7.	For me, telehealth…
Is difficult to use	1	2	3	4	5	6	7	Is easy to use
Does not help me to look after myself	1	2	3	4	5	6	7	Helps me to look after myself
Does not teach me about my health condition	1	2	3	4	5	6	7	Teaches me about my health condition
Does not improve my access to health care	1	2	3	4	5	6	7	Improves my access to health care
Is not reassuring about my health	1	2	3	4	5	6	7	Is reassuring about my health
Is worse than an in-person visit from a health professional	1	2	3	4	5	6	7	Is better than an in-person visit from a health professional
Does not provide peace of mind for my family	1	2	3	4	5	6	7	Provides peace of mind for my family 
Is inconvenient	1	2	3	4	5	6	7	Is convenient
Is not annoying	1	2	3	4	5	6	7	Is annoying

7.	How happy are you with the technical support you are receiving for telehealth?
Not at all happy	1	2	3	4	5	6	7	Very happy

7.	How worried are you about technical problems with telehealth?
Not at all worried	1	2	3	4	5	6	7	Very worried

7.	Would you like to continue using telehealth forever?
Not at all	1	2	3	4	5	6	7	Very much so
								
7.	For me, the physical presence of healthcare provider and face-to-face visits are…




Section D: Additional questions about telehealth

These questions are asking you for your thoughts about telehealth. 
Please circle the number which represents how you feel about each statement. 

7.	I intend to use telehealth
Definitely do not	1	2	3	4	5	6	7	Definitely do


7.	I believe I have the ability to use telehealth
Definitely do not	1	2	3	4	5	6	7	Definitely do

7.	I want to use telehealth
Definitely do not	1	2	3	4	5	6	7	Definitely do

7.	How likely is it that you will use telehealth?
Very unlikely	1	2	3	4	5	6	7	Very likely

7.	My using telehealth is/would be…
Difficult	1	2	3	4	5	6	7	Easy

7.	How confident are you that you will be able to use telehealth?
Not very confident	1	2	3	4	5	6	7	Very confident

7.	I really do not have any clear feelings about using telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree
7.	Most people who are important to me approve/would approve of my using telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	People who are important to me want me to use telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree






7.	During the last month I constantly monitored my use of telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	During the last month I really tried to use telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	During the last month I often had the intention to use telehealth on my mind
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	During the last month I was always aware of my ideal levels of telehealth use 
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	During the last month I tried my best to act in accordance with my personal standards regarding using telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	Using telehealth is something I do automatically
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	Using telehealth is something I do without thinking
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	Using telehealth is something I do without having to consciously remember
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	Using telehealth is something I start doing before I realise I’m doing it
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	Using telehealth is an important part of who I am
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	For me, using telehealth means more than just looking after my health
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

7.	Using telehealth is something I rarely even think about
Strongly disagree	1	2	3	4	5	6	7	Strongly agree





















Appendix 5.1 Participant information sheet for Study 3


Patient Participant Information Sheet

You are being invited to take part in a research study. Before you decide, it is important for you to understand why the research is being done and what it will involve. Please read the following information carefully and discuss it with your family or friends if you wish. There are contact details in this document if there is anything that is not clear or if you would like more information. Please take time to decide whether or not you wish to take part. 

The overall aim of this project is to identify predictors of telehealth uptake, use and abandonment. 

What is the purpose of this research? 
Our aim is to understand the reasons why patients decide to accept or refuse, and continue using, or abandon telehealth. To do this we need to identify which kinds of patients are likely to benefit from telehealth and those for whom it would not be appropriate; and the kinds of patient beliefs that are important to how patients’ use telehealth. We also hope to identify the variables that explain how a patient uses their telehealth system. 

Why have I been chosen? 
You have been asked to take part because you have previously been offered a telehealth service to help you manage your health. 

Do I have to take part? 
It is up to you whether or not to take part. Participation is completely voluntary. If you do decide to take part, we would like you to complete the questionnaire and return it to us in the freepost envelope provided. If you do decide to take part you are still free to withdraw at any time and without giving a reason. The questionnaire includes a consent form, in which we ask you what to do with the data we have collected if you withdraw. If you lose mental capacity during the research project, we will continue to use the data previously collected. 

What if I do not wish to take part? 
This will not affect the standard of care you receive from any health or social care service in any way.

What do I have to do? 
If you decide to take part, we would like you to complete the questionnaire provided and return this to us in the freepost envelope provided. The questionnaire should take between 20 and 30 minutes to complete. The questionnaire includes questions about you, your disease history, your beliefs and attitudes towards telehealth and your quality of life. 

If you are unsure about whether or not to take part, and would like to speak to someone about this study, please call Sarah Gorst on the helpline 0114 222 4394. Alternatively, you can contact your local telehealth service if you have any questions about this study.

If you decide to take part you will continue to receive your telehealth service as agreed with your local healthcare provider. Your usual care will not change as a result of being involved in the study. 

With your permission, we will also ask your telehealth provider to provide us with information about your use of telehealth. This will be anonymous, and using a unique ID number, we will link your questionnaire responses to data on how you use telehealth. This is important so that we can understand how your attitudes towards telehealth relate to your use of the system. 

The data collected during this study will also be shared with the local telehealth service, so that they can understand more about their patients to feed into service improvements. With your permission, we would like to share this data with the local telehealth service on an anonymous basis. 

In six months’ time, you will receive another copy of this questionnaire, which we will ask you to complete. The purpose of this is so that we can understand how attitudes develop over time.

What if I am unable to complete the questionnaire?
If you are unable to complete the questionnaire yourself or you have trouble reading the questions you can ask a family member or friend to help you fill in the answers. 

How long will the study last? 
The whole study will last for a year, but your involvement will be for the completion of two questionnaires, which should take no longer than 30 minutes to complete.  

What if I change my mind during the study? 
You are free to withdraw from the study at any time without affecting your care. You will not have to give any reasons for your withdrawal. 

Are there any risks or disadvantages to taking part in this study? 
We do not anticipate that there will be any risks or disadvantages to taking part. 

What are the possible benefits of taking part? 
We think you will find your involvement interesting. The information you give us will help us develop a telehealth acceptance model (ThAM), which will be able to be used as a tool to predict which patients are likely to receive benefit from telehealth and those, for whom telehealth would not be appropriate. Thus, the model could be used to suggest service changes as it will help to understand how people use telehealth in more detail.

Will my taking part in the study be kept confidential? 
We will record information about your attitudes towards and experience of using telehealth. All information which is collected about you during the course of this study will be kept strictly confidential. You will be identified by a unique ID code rather than a name and the information will be stored in password-protected computer files at the University of Sheffield which can only be accessed by the research team. People from regulatory authorities may look at our records to check that the study is being carried out correctly. Your name will not be disclosed. 

What will happen to the results of the research study? 
We aim to publish results of the study in a health care journal and present our findings at professional conferences. If you would like a summary of the results on completion or details of any publications and presentations please indicate this on the consent form.

NHS sites will also be provided with an anonymised dataset and descriptive reports, which will detail patient beliefs, perceptions and usage of telehealth. 

Who is organising and paying for the research? 
The research is funded by the Technology Strategy Board. It is being carried out by a consortium of two universities and NHS organisations in England with Mark Hawley from the University of Sheffield as Project Director. 

Who has reviewed this study? 
The protocol for this study has been reviewed and approved by the South Central - Portsmouth Proportionate Review Sub-committee 13/SC/0138. 

What if I want to know more? 
Please contact the researcher, Sarah Gorst for more information. You can also find out more from our study website at http://malt.group.shef.ac.uk 

Miss Sarah Gorst
Department of Psychology 




Tel:  0114 222 4394  
Email: pcp10slg@sheffield.ac.uk 





Upper Market St 
Eastleigh 
Hampshire SO50 9FD 
Telephone: 023 8065 1088 
Email: admin@invo.org.uk (​mailto:admin@invo.org.uk​)  
Website: www.invo.org.uk (​http:​/​​/​www.invo.org.uk​)   


Appendix 5.2 Participant consent sheet for Study 3

Patient Participant Consent Sheet

Please TICK the box for each statement
I confirm that I have read and understand the information sheet for the above study. I have had the opportunity to consider information, ask questions and have had these answered satisfactorily.	
I understand that my participation is voluntary and that I am free to withdraw at any time without my medical care or legal rights being affected.	
I understand that if I lose mental capacity during the research project, data previously collected will be retained.	
I understand that the information I provide will be securely stored and that access will be restricted to the researchers working on this project.	
I understand that my NHS healthcare team will provide researchers with anonymised telehealth usage data.	
I understand that data collected during the study may be looked at by individuals from regulatory authorities or from the NHS Trust, where it is relevant to my taking part in this research. I give permission for these individuals to have access to this data.	
THE FOLLOWING STATEMENTS ARE OPTIONAL. PLEASE CIRCLE THE RELEVANT BOX.
I agree that my questionnaire responses can be linked with my anonymised telehealth utilisation data.	YES	NO
I agree that my anonymised questionnaire responses can be shared with my local telehealth service.	YES	NO
I agree that any information that I have provided can be used if I wish to withdraw from the study.	YES	NO
I agree that I wish to be informed about the study results.	YES	NO
I agree that I would like to be informed about other telehealth studies.	YES	NO

If you answered yes to statement 10 or 11 please add your contact details below.

Name:     ___________________________________________________________ ​​​​​​​​​​​
Address: ___________________________________________________________
Appendix 5.3 29-item telehealth acceptance questionnaire

Section A: Demographic information





4.	If you are currently retired, what was your last job? ______  Was this full time or part time?
5.	What health condition(s) have you been diagnosed with?
6.	Have you ever used telehealth?
If yes: How long have you been using it for? ___ months
     Or if you are no longer using telehealth, how long did you use it for? __ months




Section B: Views on using teleheath 

These questions are asking you for your thoughts about telehealth. 
Please circle the number which represents how you feel about each statement.

7.	For me, telehealth…
Is difficult to use	1	2	3	4	5	6	7	Is easy to use
Does not help me to look after myself	1	2	3	4	5	6	7	Helps me to look after myself
Does not teach me about my health condition	1	2	3	4	5	6	7	Teaches me about my health condition
Does not improve my access to health care	1	2	3	4	5	6	7	Improves my access to health care
Is not reassuring about my health	1	2	3	4	5	6	7	Is reassuring about my health
Is worse than an in-person visit from a health professional	1	2	3	4	5	6	7	Is better than an in-person visit from a health professional
Does not provide peace of mind for my family	1	2	3	4	5	6	7	Provides peace of mind for my family 
Is inconvenient	1	2	3	4	5	6	7	Is convenient
Is not annoying	1	2	3	4	5	6	7	Is annoying

8.	How happy are you with the technical support you are receiving for telehealth?
Not at all happy	1	2	3	4	5	6	7	Very happy

9.	How worried are you about technical problems with telehealth?
Not at all worried	1	2	3	4	5	6	7	Very worried

10.	Would you like to continue using telehealth forever?
Not at all	1	2	3	4	5	6	7	Very much so
								
11.	For me, the physical presence of healthcare provider and face-to-face visits are…




Section C: Additional questions about telehealth

These questions are asking you for your thoughts about telehealth. 
Please circle the number which represents how you feel about each statement. 

12.	I intend to use telehealth
Definitely do not	1	2	3	4	5	6	7	Definitely do


13.	I believe I have the ability to use telehealth
Definitely do not	1	2	3	4	5	6	7	Definitely do

14.	I want to use telehealth
Definitely do not	1	2	3	4	5	6	7	Definitely do

15.	How likely is it that you will use telehealth?
Very unlikely	1	2	3	4	5	6	7	Very likely

16.	My using telehealth is/would be…
Difficult	1	2	3	4	5	6	7	Easy

17.	How confident are you that you will be able to use telehealth?
Not very confident	1	2	3	4	5	6	7	Very confident

18.	I really do not have any clear feelings about using telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree
19.	Most people who are important to me approve/would approve of my using telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

20.	People who are important to me want me to use telehealth
Strongly disagree	1	2	3	4	5	6	7	Strongly agree






22.	Using telehealth is something I do automatically
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

23.	Using telehealth is something I do without thinking
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

24.	Using telehealth is something I do without having to consciously remember
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

25.	Using telehealth is something I start doing before I realise I’m doing it
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

26.	Using telehealth is an important part of who I am
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

27.	For me, using telehealth means more than just looking after my health
Strongly disagree	1	2	3	4	5	6	7	Strongly agree

28.	Using telehealth is something I rarely even think about
Strongly disagree	1	2	3	4	5	6	7	Strongly agree














Appendix 5.4 Telehealth Acceptance Measure (ThAM)

These questions are asking you for your thoughts about telehealth. 

Please circle the number which represents how you feel about each statement. 































Appendix 5.5 ‘Make a new health habit’ tool (Gardner et al., 2012b)   


Box 1. A tool for patients

Make a new healthy habit
1.	Decide on a goal that you would like to achieve for your health.
2.	Choose a simple action that will get you towards your goal which you can do on a daily basis.
3.	Plan when and where you will do your chosen action. Be consistent: choose a time and place that you encounter every day of the week.
4.	Every time you encounter that time and place, do the action. 
5.	It will get easier with time, and within 10 weeks you should find you are doing it automatically without even having to think about it. 
6.	Congratulations, you’ve made a healthy habit! 

My goal (e.g. ‘to eat more fruit and vegetables’) ___________________________

My plan (e.g. ‘after I have lunch at home I will have a piece of fruit’)
(When and where) ______________________ I will _______________________













Done on >5 days, yes or no										
How automatic does it feel? Rate from1 (not at all) to 10 (completely)										


1.1 Heart failure and COPD are two long term conditions, which have an effect on both patients’ functional status and their quality of life. During the course of their illness, patients can expect repeated emergency department visits and lengthy hospital admissions.

1.2 Telehealth allows heart failure and COPD patients to monitor their own health by using electronic devices in the home, enabling them to self-manage their condition. 

1.3 Telehealth has been found to enhance the efficacy of heart failure management, by reducing the number of emergency department visits, hospital admissions, and inpatient hospital days. Patients appear to report high satisfaction with telehealth services and an enhanced quality of life. However, research has found conflicting results, regarding the differences in mortality rates for patients who use telehealth services, compared with usual care. 


1.4 Research has identified telehealth as having a positive effect on the health outcome of COPD patients. Telehealth has been shown to result in a significant decline in emergency department visits, hospital admissions, and inpatient hospital days and patients appear to be highly satisfied with telehealth services. However, the impact of telehealth technology on patient quality of life and mortality is inconclusive.

1.5 The current evidence base to support telehealth adoption and implementation is limited. Many patients continue to decline or quickly abandon telehealth; this is partly due to a failure to consider patients’ beliefs. Many barriers to telehealth appear to be associated with problems that arise through aging. However, other barriers can be overcome through educational and behavioural changes. 


1.6 Patient acceptance of telehealth technology increases once patients have acquired some experience with the telehealth equipment. 


1.7 Telehealth has been found to be beneficial to both heart failure and COPD patients, however large scale deployment of telehealth in the UK or in Europe is yet to be achieved. Thus, future research needs to establish the proportion of patients who refuse or abandon telehealth and further explore the barriers to, and facilitators of, telehealth usage, in order to identify the variables that predict telehealth usage compliance.  


1.8 The objective of the current research will be to develop a valid and reliable ThAM that healthcare professionals would be able to use to predict telehealth usage compliance among patients who are currently using telehealth.


Studies included in quantitative synthesis (meta-analysis) 
(n = 37)

Studies included in qualitative synthesis 
(n = 37, 41 articles)

Full-text articles excluded, with reasons 
(n = 58)










Records after duplicates removed 
(n = 655)












Records identified through database searching 
(n = 794)






